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MORE WONDERS. 

The student of electrical matters can not complain of a lack 
of interesting suggestions in matters appertaining to his subject. 
Nearly every day evidences are ‘seen of the magical influence of 
the word “electricity” on the imaginations of would-be inventor-. 
Only recently there came to hand a careful explanation of a 
so-called “electric regenerator,” a device which is to take the 
output of any alternating-current generator and increase it some 
ten per cent, without causing any increase whatever in the con- 
sumption of fuel. If only one could add ten such appliances to 
his system, what a saving there would be! But has not our 
inventor somewhat confused the regenerators used in thermal 


processes with the action of the alternating-current transformer ? 


sumers objected to buying electricity which had been returned 
They 
Perhaps, also, it might be used to 


to the power-house and sent out again. wanted fresh 


“juice,” not second-hand. 


sterilize the current, taking from it that objectionable odor 
noticed by an old lady at Greenwich. 

But wonderful appliances may sometimes gain in character- 
Not 


long ago we were told that the distinguished mayor of one of 


istics through the descriptions of enthusiastic writers. 


“in recent tests 
What. 


theoretically, should be the actual speed of such a machine? 


our central cities had invented a motor which 


developed a theoretical speed of 400 miles an hour.” 





THE IMPORTANCE OF ELECTRICAL POWER IN LARGE 
CITIES. 
The development of the industry of supplving electric power 
has gone forward at such a satisfactory rate that to-day in 
Indi- 


that this supply wiil become of greater 


this country no large city is handicapped for a lack of it. 
cations are, nevertheless, 
and greater importance in industrial activity, and that elec- 
trical apparatus will play a much larger part in all kinds of 
city work. 

The providing for this future growth is a great nase 


which, fortunately, we seem to be well on the road toward soiv- 


ing. Its importance is well illustrated by the conditions at 
present obtaining in certain large cities, where the development 
of the central station industry has not kept pace with the 
needs of the city. This backwardness may be attributed to 
various causes in different countries, but in England, the coun- 
try which is in mind just now, it has been due to the unfor- 
The central stations 
The situa- 


in fact, according to 


tunate stand taken by the government. 


have been discouraged, rather than encouraged. 
tion at the present time is very grave; 
the London Electrician, the large manufacturers have been 
leaving London steadily for years past for the Midlands, the 
north of England and the Clyde region, where coal and iron are 
cheaper, taxes lower, and labor is less costly; and it is feared 
that unless something is done in the near future to alter ihe 
conditions at London these migrations will take place with 


increasing rapidity, resulting in a dislocation of the London 


industries. In order to retain these industries in the neighbor- 
hood of the metropolis, one of the first things that is wanted is 
cheap electric power. This would mean a saving in the cost of 
power which has been estimated at about $10,000,000 per 
annum for London alone; but it also implies other economies 
in the operation of workshops, such, for example, as increasing 
and improving the output. These improvements at the present 


time can not be secured there on account of the high cost of 
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power. The existing companies whose concessions expire in 
twenty-five years naturally are endeavoring to recover their capi- 
tal and make a fair profit during the remainder of their tenure, 
and they can not be looked to to save the situation. 

Our contemporary suggests four manners in which a chezp 
supply of electric power may be secured for London. The first is 
an amalgamation of the present companies and the building 
of several joint power-houses of large dimensions on sites suit- 
able for economical working. This plan is not hopeful, because 
the existing companies can not obtain sanction to do the work; 
and they probably would not undertake it anyhow, unless they 
were guaranteed a jonger term of service. The second alterna- 
tive is the formation of a new company which will supply cheap 
power to the present companies, which would act as distributers. 
The third solution is one at present contemplated by the Lon- 
don County Council, which is now building a large station at 
Greenwich, and which plans to erect a second station within 
the next few years at Battersea. From these two power-houses 
it could supply any of the existing companies in bulk, leaving 
them to distribute the power until their concessions expire. 
If this plan were carried out it would be necessary for tlie 
government to protect the consumers against excessive charges 
by the distributing companies. An objection to this plan is the 
slowness and costliness that has always attached to work under- 
taken by the London County Council, for its whole organization, 
hedged in with standing orders and formalities, can not possibly 
act with the promptness and decision necessary for the conduct 
of a big commercial undertaking of a new character. The 
fourth plan is that an electricity board should be formed, on 
much the same lines as the Metropolitan water board, and that 
it should control the whole supply of electricity in London. 
Such a scheme would take years to put into force, for there 
are now twenty-nine companies in London itself and twenty-three 
in the surrounding area, whose property would have to be 
acquired through lengthy arbitration. 

This matter is now under consideration before a committee 
of the House of Commons. It is thought, however, that the 
decision of this committee will be of utility only if it deals with 
the broad question of electricity supply in London, and not 
merely with the question, which has now become rather a 
political than an engineering one, whether the London County 
Council electric power bill shall be sent up to the House of 
Lords for rejection. 

We so far have fortunately been largely free from goverr- 
ment interference in this important development. It has been 
to the interest of the supply companies not only to meet all 
demands for electric power, but even to create new demands. 
They have not hesitated to act promptly and to spend vast sums 
of money in order to give the best service possible. Moreover, 
the price charged for power has been steadily decreasing, so that 
the consumer has been benefited by the improved systems. The 
same result has followed in other places, notably in the Tyne 


district of England, which may be contrasted with the situation 


at London. There there are two companies, one of them very 
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large, where, the conditions being favorable, the supplying of 
electricity has been highly developed; and with it there has gone 
a corresponding development in the other industries in that sec- 
tion. The supplying of electricity promises to become, with the 
possible exception of water, the most important public service in 
the city of the future, and if, as seems probable, there is no 


undue interference, we may look forward confidently. 





A COMPARISON OF ELECTRIC AND GASOLENE CARS. 

The past two or three years have witnessed a striking devel- 
opment in the construction and use of so-called motor cars for 
light railway service. Such cars are being tried now on various 
roads, both in this country and abroad, and their advocates pre- 
dict that they will eventually drive out the electric car from 
all except city service. This question has been examined crit- 
ically by F. H. Hild, who presented a paper upon it at the 
recent meeting of the Jowa Street and Interurban Railway Asso- 
ciation. Mr. Hild concludes that while the independent gasolene 
car may be cheaper under certain conditions, these are more 
restricted than has been claimed, and that its field will not 
include the standard tramway systems in operation to-day. There 
are many factors which have made electric traction successiu! 
in city and interurban service which must be omitted in a com- 
parison of the two systems under consideration. On certain 
points superiority may safely be claimed for the electric car. 
These are: reliability and simplicity, high schedule speeds and 
a high train frequency, cleanliness and noiseless operation and 
low cost of operation and of maintenance. On the other hand. 
the independent motor car does away with external power trans- 
mission circuits and calls for a smaller initial investment. ‘The 
relative importance of these various factors is shown in the 
following comparisons. 

As regards reliability, the straight electric motor is less com- 
plicated, and therefore less liable to breakdowns and delays. 
It has the minimum of moving parts, all of which are non- 
reciprocating, while other types of self-propelled cars have 
reciprocating mechanisms which are more or less complicated. 

When considering the question of high speed, it is pointed 
out that no other form of machinery, whether used in power 
generation, power translation or power utilization, has such high 
efficiency and such high capacity for overload, and such flexi- 
bility of control, as electrical apparatus. The remarkable speed 
and torque characteristics of the series-wound motor permit 
of a smooth and rapid rate of acceleration, absolutely under 
the control of the operator; and this rate of acceleration is 
accomplished without resorting to excessive power demand or 
abnormally large motors. It is shown that if the distance 
between stops is less than three miles, the electric car is much 
superior to the gasolene car, even when the latter has a com- 
bination gasolene-electric equipment—the most favorable type 
for accelerating. 

To determine the operating cost it is shown that the cost of 
power at the car is seven cents per car mile for the gasolene 


car, a gasolene-electric equipment being considered, and con- 
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ditions being assumed which, if anything, are rather in favor 
of this car. The cost of power for an equivalent electric cas 
is only 1.91 cents. Adding to these items the costs of labor, 
which will be greater for the gasolene car, since an additional 
attendant is required, and for supplies, the cost of operating the 
two cars is 10.6 cents and 4.15 cents per car-mile for the. gaso- 
lene and electric cars, respectively. This shows a decided saving 
in favor of the electric car, but, in a comparison of this kind, 
the electric car must make a good showing in order to offset 
the advantages of the gasolene system. 

To compare the costs of the two systems, the conditions 
assumed are a road twenty-five miles long, with stops every 
three miles, and with an hourly service for eighteen hours a 
day. The estimated cost of the electric system for such a 
service is found to be $137,250. This includes the cost of 
cars, power plant and the distributing system. Allowing ten 
per cent for interest and depreciation, the cost per day of oper- 
ating the electric system is $37.60. The estimated cost of the 
gasolene-electric system is $74,000, the interest and deprecia- 
tion on which comes to $20.30 per day. Adding to these the 
respective costs of operation it is found that the cost per day is 
$151.70 for the gasolene and.$92.05 for the electric, making a 
difference in favor of the straight electric railway of $59.65 
per day, or $22,000 a year. 

Mr. Hild then computes the cost of operating the gasolene 
and electric systems for less frequent service, and also the cost 
of a steam locomotive service. His results show that a gaso- 
lene motor car is better than a steam locomotive service for all 
light traffic; that it is better than the electric system if there 
are less than six round trips made during the day. If six 
trips are made the cost per day will be $51.26 for the electric sys- 
tem and $54.70 for the gasolene; and the electric system gains 
rapidly over the gasolene with all denser traffic. The con- 
clusion is reached that managers of steam roads, who are 
naturally slow to make any radical changes, will try out the 
independent motor car because of the lower initial expense 
and the ease with which this system can be applied on existing 
tracks, and that this experience will establish pretty definitely 
the true field of the self-contained car, which will be very short 
spurs of existing steam roads serving sparse populations and 
making infrequent trips, principally to connect with main ‘lines. 

Another field where possibly the independent motor car may 
find successful use is in city work on streets where tracks will 
not be allowed. In such use it may be more successful than the 
trackless trolley systems which have been considered. But there 
is little likelihood of independent motor cars becoming serious 
competitors of the electric railway system. Before this can 
be looked for there must be a considerable reduction in the 
cost of operation and much improvement looking toward relia- 
bility. It should be remembered also that the electric system 
has not reached its fullest development and improvements may 
be expected which may largely, if not entirely, offset improve- 
ments in the independent car system, thus making competition 
still more difficult for the latter. 
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THE TEMPERATURE OF THE NERNST LAMP. 

An interesting study of the temperature of the Nernst lainp 
is contributed to the Physical Review for June by L. W. Hart- 
man, who has attempted to secure direct measurements. Here- 
tofore, estimates of the temperature have been based upon certain 
assumptions, generally believed not to be true. The high efficiency 
of the Nernst lamp is said to be due to a selective radiation; 
yet, in applying pyrometric methods to determine the tempera- 
ture, it has been assumed that the glower behaves as a black 
body. The two assumptions were therefore not at all in accord, 
and although this did not in any way affect the lamp, it left the 
matter in an unsatisfactory condition from the scientific point 
of view. 

Mr. Hartman has endeavored to overcome this difficulty by the 
use of thermo-couples. He has prepared a number of sma!] 
junctions, and by using a series of these to indicate the tempera- 
ture, he is able to eliminate the factor of size; in other words, 
he has plotted a series of temperature readings against the 
diameter of his thermo-couple, and by carrying the line back 
to the axis of temperatures he obtains a value which may be 
assumed to be a fair approximation of the actual temperature of 
the glower. The striking feature of these measurements is the 
low temperature which is thus indicated. The experimentalist. 
indeed, was surprised to find that the apparently intensely heated 
glower did not in any way injure his delicate thermo-coupies, 
and the temperature readings obtained, which are a little over 
1,500 degrees centigrade, are nearly 500 degrees lower than 
the values obtained in the older way. The latter measurements 
were made by means of an optical method, the color of the 
glower being matched against that of incandescent magnesiuin 
oxide. 

The author then compares the energy required to maintain 
the glower at this temperature with that required to maintain 
a black body at the same point. He assumes that the radiation 
follows the law for black bodies, and it is shown that the loss 
of energy from the glower, due to conduction and convection of 
air currents, if it were maintained at about 2,100 degrees—the 
temperature indicated by pyrometric methods—would be but a 
few per cent. Assuming the same law of radiation and the tem- 
perature found by the thermo-electric measurements, the ioss 
is very great, amounting to about seventy per cent. It is prob- 
able that the true state of affairs lies somewhere between these 
two extremes. Certainly, it would seem that the loss due to con- 
tact with the air must be more than five or six per cent; and, on 
the other hand, a loss of seventy per cent seems large. This 
loss, it must be borne in mind, does not include the energy sent 
out in long wave lengths, which are not useful as light, but 
merely the energy imparted to the air which comes in contact 
with the glower. The comparatively large loss which seems to 
take place suggests that a better performance would be obtained 
by protecting the filament. It is probably not practicable 
to utilize a glower of this type in a vacuum, for the gases in 
combination would be set free; but other means might be used 
and a decided improvement thus secured. 
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The Annual Convention of the National-Interstate Telephone 


nual convention of the National-In- 
Association 


eo Itu., JUNE 26.—The an- 


terstate Telephone 
opened its session with every prospect of 
a most enthusiastic gathering. The dele- 
gates in attendance represented the inde- 
pendent movement in all parts of the 
country, and the manufacturers made a 
very extensive exhibit, which attracted 2 
keen interest on the part of every one 
present. 

The attendance was the largest in the 
history of the association and a more en- 
thusiastic gathering never attended a tele- 
phone convention. The delegates gathered 
for the first day’s session promptly at 2 
P. M., crowding the room to its limit. 

The address of welcome was delivered 
by Corporation Counsel J. Hamilton Lewis 
in place of the Hon. Edward F. Dunne, 
mayor of Chicago, who, on account of a 
slight illness was confined to his home. 
Mr. Lewis’s address plainly showed that 
never were the keys of the second largest 
city in the United States turned over to a 
convention with more warmth and sin- 
cerity than to this meeting of independent 
telephone men. 

E. H. Moulton, president of the Twin 
City Telephone Company, of Minneapolis, 
Minn., responded, speaking in part as fol- 
lows: 

“Tt gives me the greatest pleasure to 
thank you on the part of the National- 
Interstate Telephone Association for the 
hearty and hospitable welcome to your 
beautiful and prosperous city. We come 
as friends and allies bringing to your 
city’s gates our telephone lines of commu- 
nication, connecting with thousands of 


Association. 
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municipalities which are linked with you 
in common interests and social intercourse. 
It is a source of great regret that we can 
not bring these lines beyond the confines 
of your city. 

“We feel like a band of warriors invited 
by an ally whose welfare we seek, to enter 
his gates, but to leave their weapons out- 
side the walls; weapons which can only be 
used in your service and for your welfare. 
This mark of lack of confidence we deplore, 
but feel sure that the common sense of 
your citizens will soon hold sway, and that 
the day is very near now when we shall 
receive that broader, more enlightened wel- 
come, to bring our great lines of commu- 
nication into your midst and open new 
avenues for trade, which shall make for 
our mutual advantage. 

“Please allow me to express a little sur- 
prise that Chicago, so wonderfully ener- 
getic and enterprising, should so long have 
closed her ears to the cry for admission 
of the independent telephone companies 
of this country. We await with interest 
the decision of the momentous question 
whether Chicago is to remain, telephonic- 
ally a city of one gate or whether she 
will line up with Philadelphia, Cleveland, 
Pittsburg, Buffalo, Baltimore, St. Louis, 
Kansas City, San Francisco, Columbus, 
Indianapolis, Los Angeles, Portland, 
Rochester and the Twin Cities, for all the 
advantages obtained by opening up her 
avenues of communication in every possi- 
ble way. 

“A conception of the importance of these 
avenues of communication is obtained 
when the fact is cited that the number of 
independent telephones in the country 


tributary to Chicago is conservatively 
placed at 1,250,000, fully developed, as 
the number operated by the Bell company 
in the same territory. Our Chicago 
friends must also not lose sight of the 
fact that nearly all of the great independ- 
ent factories employing 5,000 men are 
located in your city. It would seem to 
one unprejudiced that if the telephone is 
as claimed by the Bell people, a natural 
monopoly, and only one telephone system 
is to be used, it should be the independent.” 

James B. Hoge, of Cleveland, Ohio, 
president of the association, delivered his 
annual address, and the following com- 
mittees were appointed : 

Amendment to constitution committee 
—Cyrus Huling, Ohio; Senator Klein, 
Penn.; J. B. Ware, Mich.; J. B. Earle, 
Texas; A. B. Conklin, II. 

Ways and means committee—J. G. 
Splane, Penn.; R. B. McPherson, Mich. ; 
Henry Barnhart, Ind.; J. 8S. Brailey, 
Ohio; Chas. Summer, Ore. 

Nomination committee: E. H. Moul- 
ton, Minn.; O. C. Snider, Mo.; M. B. 
Overly, Ky.; W. E. Thompson, Ohio; P. 
C. Holdoegle, Iowa. 

Photograph committee—George H. 
Hughes, Iowa; R. E. Mattison, Neb.; 
William L. Meebering, Ind. 

Committee on Credentials—A. C. 
Davis, W. Va.; Lewis Brucker, Ohio; A. 
C. Lindersmith, Ind.; Linton Reber, 
Ohio; Louis Blankenhorn, Cal. 

Entertainment committee — C. N. 
Steiger, J. G. Ihmsen, E. B. Overshiner, 
J. F. Cracrafts, W. H. McDonough, W. 
W. Dean, C. D. Newton, H. B. McNeal, 
J. F. Brailey, C. G. McVey, Geo. Bandy. 

L. W. M. 


Telephone Convention Notes. 


Cuicaco, Itu., JuNE 26.—The manu- 
facturers were out in force, and many very 
attractive exhibits were to be seen. ‘The 
following companies and their representa- 
tives were among those in evidence: 

The Engineering Agency, Chicago, LI!.. 
represented by Messrs. Frost and Nyman. 

General Engineering Company, Chicago, 
Ill., represented by E. W. Hammer. 

Michigan Electric Specialty Company. 
Muskegon, Mich., exhibit of selective ap- 
paratus. 

The Steel Gain Manufacturing Com- 


pany, Chicago, IIl., represented by Messrs. 
Trimm, Yaxley and Stevens. 

Standard Telephone and Electric Com- 
pany, Milwaukee, Wis., represented by H. 
M. Eldred, general manager. 

Standard Underground Cable Company, 
Pittsburg, represented by John R. Wiley, 
Chicago, wires and cables. 

Rock Island Battery Company, Cincin- 
nati, Ohio, represented by Louis Loeb and 
Louis May, exhibiting all sizes of bat- 
teries. ; 


Warner Electric Company, Muncie. 


Ind., represented by T. W. Warner, ex- 
hibiting the well-known Warner pole- 
changer. 

McRoy Clay Works, Brazil, Ind., and 
Chicago, Ill., represented by E. F. Kirk- 
patrick, exhibiting all styles of clay vitri- 
fied conduit. 

American Coin Register Company, To- 
ledo, Ohio, represented by F. D. Powell. 
exhibiting coin collecting and registering 
devices. 

Indiana Steel and Wire Company, Mun- 
cie, Ind., represented by Robert Miller, ex- 
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hibiting a line of all sizes of telephone 
wire. 

National Telephone Supply Company, 
Cleveland, Ohio, exhibiting Marlin cable 
hangers, pole strips and other telephone 
specialties. 

Hutchison Acoustic Company, New 
York, represented by K. M. Turner, ex- 
hibiting devices for enabling the deaf to 
hear. 

National Carbon Company, Cleveland, 
Ohio, represented by N. C. Cotabish, ex- 
hibiting all styles of Columbia dry bat- 
teries and carbons. 

North Penn Iron Company, Philadel- 
phia, Pa., exhibiting ring terminals, pole 
platforms and other construction materials 
and supplies. 

American Telegraphone Company, 
\Vheeling, W. Va., represented by J. Shir- 

y Eaton, exhibiting a line of telegra- 
phone apparatus. 

Hoosier Pin and Insulator Company, 
salem, Ind., represented by L. G. Davis 
und J. H. Bell, exhibiting a new patent 
pin and insulator combined. 

Harvard Electric Company, Chicage, 
\\l., represented by Frederick Greer, presi- 
dent, exhibiting fuses, connectors and 
ther Harvard telephone specialties. 

Nungesser Electric Battery Company, 
Cleveland, Ohio, represented by Thomas 
Grier, Chicago, exhibiting a full line of 
the famous “1900” batteries. 

Western Telephone Manufacturing 
Company, Chicago, Ill., represented by G. 
Halleck Johnston, exhibiting a complete 
line of switchboards and telephones. 

Commercial Electrical Supply Com- 
pany, St. Louis, Mo., southwestern repre- 
sentative of Vought-Berger Company, rep- 
resented by E. C. Brewer. 

Williams Telephone Supply Company, 
Cleveland, Ohio, represented by C. M. 
Hunt, exhibiting switchboards and _ tele- 
phones for various purposes. 

Hamilton Steel Arm Company, Adrian, 
Mich., represented by E. S. Hamilton, 
president and general manager, exhibiting 
a new style of steel cross-arms. 

Sandwich Pole-Changer Company, 
Sandwich, Ill., represented by A. C. 
Kirkpatrick, E. C. Hennis and H. 0. 
Rugh, exhibiting the Sandwich pole- 
changer. 

Williams-Abbot Electric Company. 
Cleveland, Ohio, represented by L. Sands 
and H. K. Kusel, exhibiting bank of new 
switchboard drops, desk stand telephones, 
ete. 

Joseph Stokes Rubber Company, Tren- 
ion, N. J., represented by Messrs. Stokes, 
Boyer and Carew, exhibiting hard rubber 
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receiver transmitter 
mouthpieces, ete. 

Electric Appliance Company, Chicago, 
I]l., represented by S. A. Dinsmore, R. S. 
Milten, Elmer Brown, H. N. Remington, 
exhibiting a full line of telephone and 
electrical supplies. 

Electrical Trades Exposition Company, 
Chicago, Ill., represented by Homer E. 
Neisz, managing director, promoting the 
interests of the next electrical exposition, 
to be held at Chicago in January, 1907. 

Miller Anchor Company, Norwalk, 
Ohio, represented by G. H. Miller, presi- 
dent and general manager, and Fred Mii- 
ler, secretary and treasurer, exhibiting all 
sizes of the well-known Miller guy anchors 

American Eleetric Sign Company, Chi- 
cago, Ill., represented by H. C. Dodge. 
manager city offices, exhibiting flashlight 
signs for interior and exterior purposes, 
especially adapted to telephone use. 

Baird Manufacturing Company, Chi- 
cago, Ill., represented by E. P. Baird, H. 
D. Stroud and W. S. Pearne, exhibiting 
Baird: pay stations, lockout telephones, 
midget telephones, counters and call regis- 
ters. 

W. G. Nagel Electric Company, Toledo, 
Ohio, represented by W. G. Nagel, H. E. 
Adams and R. G. Kendrick, exhibiting a 
line of construction materials, tools and 
supplies, also the “Hercules” guy anchors. 

Select Telephone Manufacturing Com- 
pany, Springfield, Ohio, represented by 
W. M. Bruce, Jr., C. D. Juvenal and H. 
H. Hopkins, exhibiting central energy and 
magneto lockout apparatus, a working ex- 
hibit. 

Monarch Electric and Wire Company, 
Chicago, Ill., represented by S. Mankowitz, 
©. L. Schwab, Louis Schwab and H. Gil- 
lespie, exhibiting a line of all sizes of wire 
and other telephone construction supplies. 

Eureka Electric Company, Genoa, [Il.. 
represented by V. H. Messenger, Howard 
W. Foote, M. V. Mehren, W. M. McCoy, 
F. H. Holroyd and J. H. Bell, exhibiting 
full line of switchboard and telephones. 

Mountain State Electric Company, 
Wheeling, W. Va., represented by A. F. 
Poole, H. L. Parker and F. B. Hall, ex- 
hibiting central energy lockout devices and 
no-key electric clock, rewound by bat- 
tery. 

American Electric Fuse Company, Mus- 
kegon, Mich., represented by F. G. Jones. 
J. A. Kenny, F. B. Patton and G. A. 
Rodormer, exhibiting protective devices of 
all kinds, cable terminals, line fuses, con- 
nectors, etc. 

Monarch Telephone Manufacturing 
Company, Chicago, represented by E. E. 
Yaxley, J. C. Hubacher and W. H. Trimm, 


telephone cases, 
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exhibiting the full line of Monarch ap- 
paratus in switchboards and telephones 
for every purpose. 

The Timeometer Company, Boston, 
Mass., represented by John C. Wilson, 
president and general manager, exhibit- 
ing devices for recording start and finish 
of telephonic conversations and the elapsed 
time covered by same. 

Edwards Hine Company, Grand Rap- 
ids, Mich., represented by Charles C. Wil- 
mot and F. M. Howard, exhibiting tele- 
phone accounting systems, filing cabinets, 
stock certificate, bonds, lease ledgers, toll 
and rental bills, loose-leaf devices, ete. 

Vought-Berger Company, La Crosse, 
Wis., represented by M. I. Berger, P. W. 
Goodman and J. W. Johnston, exhibiting 
a fifty-line common battery switchboard 
of the desk type with Smith-Premier type- 
writer, attachment and stenographer w 
charge. 

The Dawes Manufacturing Company, 
Pittsburg, Pa., represented by J. O. Kerr 
and J. L. Dawes, exhibiting a combination ° 
electric sign for post, wall or window 
(hanging) made ot opalescent glass in ap 
iron irame, with “Colonial” lamps. 

Central ‘telephone and Electric Coni- 
pany, St. Louis, Mo., represented by 
James S. Cumming, U. H. Wallis, G. I. 
oertner, J. A. becker, L. G. Lebourveau, 
exhibiting telephones, switchboards, pro- 
teclive devices and supplies, and leaturimg 
a Lew drop. 

Churchul Cabinet Company, Chicago, 
lll, represented by John J. Meenan, VU. 
Gullick, son and wile, exhibiting telephone 
woodwork. ‘This company manufactured 
all the special cabinet work shown in the 
exhibits of the Swedish-American and 
North Electric companies. 

Leeds and Northrup Company, Phila- 
delphia, Pa., represented by W. K. Wein- 
sheimer, of the Mineralic Company, Chi- 
cago, exhibiting Fisher cable testing set, 
portable dial cable testing set, high sen- 
sibility portable galvanometer for insula- 
tion testing. ; 

Century Telephone Construction Com- 
pany, Buffalo, N. Y., represented by WG. 
F. C. Bauer, W. W. Kidney and Frank J. 
Goodwin, exhibiting common and local 
battery selective ringing apparatus, also a 
complete line of standard local and coia- 
mon battery apparatus. 

Raber & Watson, Chicago, Ill., repre- 
sented by A. D. Watson and Maurice FE. 
Brown, exhibiting a third-rail system elec- 
tric train drawing a load of poles, also a 
cedar forest. “Big Tom,” the giant 
negro, has promised to be on hand if pos- 
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sible, as he has been the firm’s mascot for 
years. 

Automatic Electric Company, Chicago, 
represented by J. F. Crook, E. K. Sey- 
mour, C. L. Fisher and H. H. Woodworth, 
exhibiting a full line of its automatic ap- 
paratus, featuring new types of construc- 
tion which economize on outside as well as 
interior installations. 

International Telephone Manufacturing 
Company, Chicago, Ill., represented by 
Henry Shafer, F. L. Middleton, W. E. 
McCormick, exhibiting transmitters and 
demonstrating their durability by heavy 
battery tests; also a full line of telephones 
and its “growing” exchange switchboard 
equipment. 

Swedish-American Telephone Manufac- 
turing Company, Chicago, TIIl., repre- 
sented by E. B. Overshiner, A. V. Over- 
shiner, C. H. Macklin, J. A. Russell, Fred 
Seeley, W. O. Rhodes and F. M. Fergu- 
son, exhibiting a complete line of its well- 
known apparatus, including switchboards 
and telephones made up in attractive de- 
signs and various kinds of woods. 

American Electric Telephone Company, 
Chicago, IIl., represented by P. C. Burns, 
J. G. Ihmsen, H. P. Clausen, Max W. 
Zabel, J. C. Henderson, W. R. Haupt- 
man, H. P. Blackledge and H. B. Hewitt, 
exhibiting the Leich four and Zabel eight- 
party selective ringing apparatus; also 
the Burns adjustable telephones and the 
new round magnet generators. 

Chicago Telephone Supply Company, 
Elkhart, Ind., represented by G. A. 
Briggs, A. J. Briggs, H. C. Randall, G. W. 
Brown, F. R. Locke, D. F. Roseborough, 
K. L. Kerstetter, F. A. Lundquist, C. B. 
Clements and N. E. Norstrom, exhibiting 
a full line of magneto and central energy 
apparatus ; also the “Chicago” lockout ap- 
paratus and globe automatic equipment. 

North Electric Company, Cleveland, 
Ohio, represented by C. H. North, C. D. 
Boyd and G. B. Pratt, exhibiting all kinds 
of telephone apparatus, featuring a fifty- 
line electrical automatic  self-restoring 
drop switchboard with visual signal tar- 
gets set in iron frame, with weathered-oak 
cabinet built on unit plan, especially de- 
signed for small systems which are ex- 
pected to grow. 

Frank B. Cook, Chicago, represented by 
Frank B. Cook, F. W. Pardee, F. A. 
Rader, R. E. MacDuff, Jr., S. C. Platt, 
F. R. Parker, J. M. Moore and H. R. 
Cook, exhibiting a full line of Cook’s pro- 
tective apparatus, including the new No. 
10 protector of the type installed at St. 
Louis, also Cook’s “57 varieties” of pole 
cable terminals (with or without protec- 
tion), guy clamps, test connectors, Marlin 
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cable hangers, self-welding wire joints 
and other construction specialties. 

Dean Electric Company, Elyria, Ohio, 
represented by S. B. Rawson, William W. 
Dean, A. E. Barker, Ray H. Manson, W. 
H. Scott, A. B. Smith, Fred R. Freers, 
KE. M. Ford, Frank Slough, Major Hox- 
hurst and C. 8. Bundsman, exhibiting 
harmonic party line apparatus showing 
300 four-party line bells simultaneously 
rung by one Dean harmonic converter, 
which is said to be equivalent to seventy- 
five operators ringing at one time or a 
60,000-line exchange. The exhibit also 
included a complete line of standard mag- 
neto and common-battery apparatus. 

Sterling Electric Company, Lafayette, 
Ind., represented by W. E. Doolittle, O. P. 
Reed, Edward Gray, Harry Mower and 
C. T. Myers, exhibiting an installation of 
common-battery switchboards, chief op- 
erators’ desks, relay racks, intermediate 
distributing frames, protectors, pole ter- 
minals and lightning arresters, lamp sig- 
nal magneto switchboards and farmers’ 
boards—in short, telephones for all uses; 
also a full and complete power plant, in- 
cluding a mercury arc rectifier for charg- 
ing batteries. 

Stromberg-Carlson ‘Telephone Manu- 
facturing Company, Rochester, N. Y., 
and Chicago, Ill., represented by T. R. 
Finucane, J. P. Crocraft, William Durant, 
A. O. Stigberg, William Bowen, Sr., 
William Bowen, Jr., Paul D. Myers, E. 
P. Shafer, D. C. Gould, P. J. Eubanks, 
C. C. Sifford, J. F. Speed, Benjamin 
Hyde, E. C. Lewis, C. Shafer, Bert Mock- 
enhaupt, J. Shafer, W. J. Wilms, A. M. 
Haubrick and Messrs. Mann, Wilkinson 
and Fister, exhibiting central energy 


switchboards in operation, a model inter-- 


communicating plant, selective party line 
telephones, construction materials and 
supplies, and a complete line of all kinds 
of telephone apparatus, including mine 
telephones, street-car telephones and other 
special types. 

The Kellogg Switchboard and Supply 
Company put four automobiles at the 
service of delegates, and a large number 
took advantage of the opportunity of vis- 
iting different points about the city. 

L. W. M. 


THE SIXTEENTH ANNUAL CONVENTION 
OF THE CANADIAN ELECTRICAL 
ASSOCIATION. 





NIAGARA FALLS, ONTARIO, JUNE 19, 20, 21. 


The sixteenth annual convention of the 
Canadian Electrical Association was heid 


at Niagara Falls, Ontario, Tuesday, - 
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Wednesday and Thursday, June 19, 29 
and 21. The papers presented at the con- 
vention included: “Steam Plant Accesso- 
ries,” by John T. Farmer; “The Power 
Plant of the Electrical Development Com. 
pany, of Ontario,” by F. 0. Blackwell; 
“The Electrical Plant of the Canadian 
Niagara Power Company,” by H. W, 
Buck; “The Plant of the Ontario Power 
Company,” by V. G. Converse; “Some Le- 
gal Propositions of Interest to Electrical 
Men,” by Robert McKay. 

The report of the secretary, C. H. Mor- 
timer, showed that the association had 238 
active members and 152 associate mem- 
bers. The receipts had amounted to 
$1,690.04, and the cash on hand and in 
bank on June 1, 1906, was $1,144.92. This 
was the fifteenth annual report that Mr. 
Mortimer had presented to the association, 
and he stated that the demands of his busi- 
ness were such as to render necessary the 
tendering of his resignation. ‘He had 
watched the growth of the association from 
a membership of twenty-five to a member- 
ship of 390. The position of the associa- 
tion was now assured, and under the guii- 
ance of many bright minds who had its 
welfare at heart it would certainly go on 
to greater accomplishments in the future, 
keeping step with the wonderful develop- 
ments of the science it represented. He 
expressed his appreciation of the uniforin 
kindness and courtesy of the members 
toward him during the many years that he 
had occupied the position of secretary. 

The programme included a welcome by 
the mayors of Niagara Falls, N. Y., and 
Niagara Falls, Ontario, the president's 
address, a trip through the gorge, a smok- 
ing concert, and visits to the power plants 
on the Canadian side. 

The following officers were elected for 
the season of 1906-1907: 

President—R. G. Black, superintendent 
Toronto Electric Light Company, Toronto, 
Ontario. 

First vice-president—R. S. Kelsch, con- 
sulting engineer, Montreal, Quebec. 

Second vice-president—W. N. Ryerson, 
superintendent Ontario Power Company, 
Niagara Falls, Ontario. 

Secretary-treasurer — T. S. Young. 
Canadian Electrical News, Toronto, On- 
tario. 

Executive committee—James Robertson, 
Montreal Light, Heat and Power Com- 
pany, Montreal, Quebec; A. A. Dion, su- 
perintendent Ottawa Electric Company, 
Ottawa, Ontario; B. F. Reesor, manager 
Georgian Bay Light and Power Company. 
Lindsay, Ontario; Charles B. Hunt, man- 
ager London Electric Company, London, 
Ontario; L. W. Pratt, Western Countics 
Electric Company, Brantford, Ontario; J. 
J. Wright, manager Toronto Electric 
Light Company, Toronto, Ontario; W. 
Williams, manager Gas and Electric Light 
Company, Sarnia, Ontario; Lewis Burran. 
superintendent Quebec Railway, Light and 
Power Company, Quebec, Quebec; H. 0. 
Fisk, superintendent Peterboro Electric 
Light Company, Peterboro, Ontario; J. W. 
Purcell, Hiram Walker & Sons, Walker- 
ville, Ontario. 
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The 


description of the high-tension 
feeder system, comprising as it does 
both the working or rotary buses and a set 
of transfer buses, in the three principal 
stations, the indicating and control appa- 
ratus governing the movement of these 
switches is somewhat intricate. 
Being the central distribution point, 


A S MAY have been surmised from the 





Rotary Converter Substations of the 


(Concluded.) 





By H, N. Smith, 


The apparatus controlling the first 
group of switches, which deal entirely with 
the transfer bus, is mounted on a separate 
set of three marble panels, each twenty- 
four inches wide and eight feet one inch 
high, set to the left of the main operating 
stand. Upon the central one of these 
three panels are mounted four ammeters 
for current indication and four operating 
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Long Island Railroad. 


operating handles, each to control an out- 
going high-tension feeder leading to a 
substation. 

The second group of control apparatus, 
which has to deal with the apparatus di- 
rectly operated in the substation itself, 
is mounted upon a separate bank of control 
stands and instrument panels, so arranged 
as to form a single fixture composed of 
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and having the largest equipment of high- 
tension connections, Woodhaven Junction 
substation will again be taken as a typical 
illustration. The apparatus in the other 
substations is all identical with this as to 
type and general arrangement, the only 
difference being that due to less apparatus 
and resulting greater simplicity. 

At Woodhaven Junction the switches 
may be divided into two groups. 


handles for switch control, with provision 
for two more, for the ultimate capacity of 
six incoming feeders for which this sub- 
station is designed. On this panel are 
also mounted two controls for the two 
bus junction switches needed for connect- 
ing the three sections of the transfer bus. 
At the right and left of this central panel 
are similar panels upon which are mounted 
four feeder ammeters and four switch- 


unit sections and capable of extension in 
either direction. The control stand por- 
tion of this apparatus consists of a bench 
with an inclined top, upon the front and 
top of which are carried the control in- 
struments. The operator stands directly 
in front of this and the space immediately 
over it is left vacant, permitting the op- 
erator to have an unobstructed view into 
the station. Above the level of the opera- 
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tor’s head there is mounted a system of 
unit instrument panels of the same width 
as the control panels upon the bench and 
corresponding each to each across the 
width of the bench. 'The control panels 
and the instrument panels are each twelve 
inches wide. 

The instruments which indicate the con- 
ditions of the circuits corresponding to 
each one of the control panels are mount- 
ed upon the corresponding panels directly 
over the operator’s head. 

As above explained, the larger amount 
of apparatus in Woodhaven Junction sub- 
station, due to the greater extent of the 
transfer bus, results in its having more 
switches and a larger switchboard. ‘The 
control stands and instrument panels at 
the other substations are identical with 
that above described, as regards their gen- 
eral makeup. 

All the panels carrying apparatus are 
of marble with dead black finish, and all 
instrument cases, switch-operating han- 
dies and fittings are given a correspond- 
ing black finish, there being no bright 
work whatever about the panels. 

The control apparatus, by means of 
which the electrically operated switches 
are worked from the control stand, consists 
of a circuit supplied by a storage battery, 
whose current is conveyed, to the two 
closing coils and the one tripping coil of 
each oil circuit-breaker, the control cir- 
cuits being closed either by means of a 
handle on the control stand, or (if control 
is automatic) by the time limit relay which 
is actuated from a series transformer in 
each high-tension circuit.. The contacts 
operated by the switch handle on the con- 
trol stand, and this time limit relay, are 
in multiple across the switch-opening cir- 
cuit; while contacts operated by the con- 
trol handle only are used to close the 
switch-closing circuit. 

The position of the switch is indicated 
to the operator by means of a red and a 
green signal lamp placed one on each 
side of the switch handle upon the control 
stand. These signal lamps are lighted by 
current from the above-mentioned ‘auxil- 
iary storage battery, and the lamp cir- 
cuits are closed through a little rocker- 
type, double-throw knife switch on top of 
the oil switch structure, which is thrown 
to the one side or the other by the oil 
switch mechanism when it changes from 
one position to the other. 

There are sixteen relays in Woodhaven 
Junction substation, enabling the auto- 
matic control of that number of oil cir- 
cuit-breakers. Of these sixteen circuit- 
breakers automatically controlled, five are 
from the incoming power circuits from 
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Long Island City, three are in the out- 
going circuits to East New York and 
Grand avenue, two are in the outgoing 
power circuits to Rockaway Junction, two 
are in the outgoing circuits to Hammel, 
and three control the rotary converter cir- 
cuits in the substations. The remaining 
one controls the circuit supplying the aux- 
iliary-starting transformers. The bus 
junction and bus-connecting _ switches 
are non-automatic, and therefore no relays 
are provided for them. ‘The relays are 
mounted on a black-finished marble panel 
on the main floor directly under the oper- 
ating gallery. 

The source of supply for this electric 
system is separate from that for any of 
the other electrical circuits in the sta- 
tion, consisting of a small storage battery 
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of fifty-three of the Electric Storage Bat- 
tery Company’s type D 5. 

The same size of battery is used in all 
substations. Along with the battery there 
is provided a small motor generator set 
for charging the storage battery. Each 
motor generator set consists of a stand- 
ard three horse-power, 720 revolutions per 
minute, three-phase induction motor direct 
connected to a standard type three-shunt- 
wound generator, both being mounted 
upon the same base. The generator is of 
sufficient capacity to deliver twenty am- 
peres at 160 volts for three hours con- 
tinuously. 

Direct current for the third rail and 
track circuits is distributed from the ro- 
taries to the outgoing circuits though panel 
switchboards of the standard direct-current 
type, the panels consisting of marble slabs 
of standard dimensions, upon which are 
mounted switches, circuit-breakers and in- 





Vol. 48—No. 26 


struments of standard design for the va- 
rious functions required of them. These 
direct-current, switchboards are situated 
in the operating gallery which contains the 
high-tension control apparatus mentioned 
above and is directly opposite the gallery 
containing the high-tension oil circuit- 
breakers and bus-bar connections. All the 
essential switching and control apparatus 
used in regular operation is, therefore, 
easily handled by a single operator. The 
only exceptions to this are the equalizer 
and negative rotary converter switches 
which are on pedestals adjacent to the ro- 
tary converters on the main floor. 

The negative and equalizer bus-bars are 
situated underneath the floor, being sup- 
ported upon the walls of the hollow ro- 
tary foundations by means of insulated 
brackets. There are also mounted under- 
neath the floor within these hollow foun- 
dations, a shunt resistance for varying the 
compounding of the rotary series coils, 
an electrically operated switch for supply- 
ing current to the rotary converter start- 
ing motor, and a single-pole switch in the 
positive field lead of the rotary intended to 
enable the isolation of the field from the 
positive bus for testing purposes, but oth- 
erwise invariably kept closed, being fitted 
with a padlock so that it can not possibly 
be opened by mistake. 

Frequent reference has been made in 
the foregoing to the portable substations 
which were made necessary by the ex- 
tremely heavy but very infrequent loads 
incidental to the service of race-tracks 
during the racing season at Belmont Park 
and at the Metropolitan race-track south 
of Jamaica. 

Two portable substations were provided, 
each consisting of a 1,000-kilowatt rotary 
converter with transformers, switchboard 
apparatus and the necessary auxiliaries, 
carried in a heavy steel car resembling a 
freight car in general appearance. ‘The 
bottom of the car is of very heavy steel 
beam construction, but the superstructure 
is as light as is consistent with the proper 
amount of strength. The end of the car 
containing the rotary converter is so built 
that it can be readily taken to pieces, and 
in fact, entirely knocked down so that the 
rotary converter can be easily taken apart 
if necessary, by being run under the crane 
in any of the substations. 

The car in which the portable substa- 
tion is mounted weighs without load, in- 
cluding trucks, draw bars, brakes and other 
fittings, 49,000 pounds. The weight of 
the equipment mounted in it including ro- 
tary converter, transformers, high-tension 
switch, low-tension switchboard panels, 
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transformer blowers, etc., is 142,400 
pounds. 

Besides the rotary converter, which is 
identical with the previously described 
standard rotary converters of 1,000 kilo- 
watt capacity, are three 375 kilowatt trans- 
formers of the air blast type, fitted with 
a blower and motor of a type similar to 
those described above for the substations. 
The high-tension switching apparatus con- 
sists of a standard type “C” oil circuit- 
breaker in a standard brick setting which 
is arranged between the incoming connec- 


tor lugs and the transformers. 
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veniently at the side of the car opposite 
the opening through which connections are 
made to the fixed lugs in either the port- 
able substation house or in the permanent 
substation. There is no switch in this con- 
nection. The equalizer is also taken from 
the negative pole of the machine and run 
to an equalizer switch mounted on the 
inside of the car, conveniently to the slab 
supporting the outgoing lugs, whence a 
connection can be made to the other port- 
able substation if it is in the same house, 
or to the equalizer bus of the permanent 
substation if that is where the portable 
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grating wattmeter, an overload relay, syn- 
chronizing lamp and the controlling handle 
of the oil switch. 

The incoming and outgoing high-ten- 
sion feeder cables are all of 250,000 cir- 
cular mils cross section in each conduc- 
tor. The overhead feeders entering a sta- 
tion by way of the high-tension gallery 
are of bare copper as far as the choke 
coils. ‘The underground feeders entering 
from the conduits, are of three-conductor 
cable, each conductor being insulated with 
seven thirty-seconds of an inch of paper, 
and the group of three conductors is then 
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The portable substation rotaries are syn- 
chronized from the low-tension side, by 
means of a synchroscope. That is, the ro- 
tary converter is started up by the start- 
ing motor after the transformers have 
been cut in, and by the aid of a synchro- 
scope the low tension alternating-current 
switches on the rotary panel are thrown 
in by hand at the instant of synchronism. 
From the direct-current side of the ro- 
tary, the negative connection runs direct 
to a lug mounted on a slab placed con- 


substation happens to be working. The 
positive leg goes to a direct-current panel 
in the car which carries a single 2,000-am- 
pere switch, with 3,000-ampere ammeter 
and circuit-breaker. From the circuit- 
breaker a connection is led to the slab 
where the taps are made to whatever third- 
rail circuits the portable substation is con- 
nected. 

On the alternating-current rotary con- 
verter panel are connected the power fac- 
tor meter, voltmeter, synchroscope, inte- 


covered with jute, and another layer of 
seven thirty-seconds of an inch of paper 
enclosing the entire group, all of which 
is enclosed in a lead sheath nine sixty- 
fourths of an inch thick. One and one- 
half per cent of tin is added to the lead to 
give it greater resisting power. 

Brass end bells seven and three-quarter 
inches in diameter are sweated to the ends 
of these three-conductor cables, and filled 
with special insulating compound. The 
end of the cable is brought into an up- 
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right position and the three conductors 
are then laid in separate septums up the 
brick wall to the oil switch structure, and 
through the switches to the transfer or 
the rotary bus bars. These separate ca- 
bles each have a cross section of 241,610 
circular mils, and are insulated with var- 
nished cambric ten thirty-seconds of an 
inch thick which is protected on the out- 
side with double braid. The overhead 
feeders entering and leaving the light- 
ning arrester gallery, are connected from 
the choke coils to the circuit-breakers and 
bus-bars by cables of the same size and 
type as those connecting underground 
feeders. 

Cables of similar type with a cross sec- 
tion of 944,580 circular mils unite the sev- 
eral sections of the transfer bus and also 
couple the transfer bus to the rotary bus 
through the oil circuit-breakers. The high- 
tension side of each main transformer used 
for supplying alternating current to the 
rotary converter, is connected to the ro- 
tary bus by varnished cambric insulated 
cables having a cross section of 197,220 
circular mils, where 1,500-kilowatt ro- 
taries are installed, and 124,070 circular 
mils for 1,000 kilowatt rotaries. 

The fifty kilowatt starting transform- 
ers are connected to the rotary bus-bars 
by cables having cross section of 72,660 
circular mils. The circuit-breaker pro- 
tecting the signal service panel is joined 
to the rotary bus-bars through varnished 
cambric insulated cables of 72,660 circular 
mils. The alternating leads from the 
rotary bus-bars to the portable substation 
connections are of the same type with a 
cross section of 124,070 circular mils. With 
the exception of the incoming and out- 
going feeders, all the high-tension cabies 
in the substations are insulated with var- 
nished cambric ten thirty-seconds of an 
inch thick protected on the outside with 
double braiding. 

The low-tension cables are of the fol- 
lowing sizes: 

From step-down transformers to rotary 
alternating-current brushes, 2,000,000 cir- 
cular mils for 1,500-kilowatt rotaries, and 
1,500,000 circular mils for the 1,000-kilo- 
watt rotaries. 

To rotary converter shunt fields, 28,600 
circular mils. To the rotary starting mo- 
tors, 134,000 circular mils for the 1,500- 
kilowatt size, and 106,000 circular mils 
for the 1,000-kilowatt rotary. Between the 
rotary converters and the direct-current 
switchboard there are two 2,000,000 circu- 
lar mils cables in each lead for the 1,500- 
kilowatt rotary and 1,500,000 for the 
1,000-kilowatt rotary. 

The direct-current third-rail feeders are 
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of 2,000,000 circular mils cables. They 
run from the switchboard in the operating 
gallery down the wall on heavy porcelain 
insulators which are fastened to cleats 
upon the building wall. They pass through 
to the basement and leave the building 
through a conduit system which leads the 
cables out to their respective destinations 
at the third rail in front of the station. 
The direct current leads to the portable 
substations connections are two 1,500,000 
circular mils cables. The minor circuits 
to the various auxiliaries about the sub- 
station range in size from No. 1 to No. 
14 B. & S. gauge. The low-tension 
cables for the power circuits and auxiliary 
motors and transformers are insulated 
with varnished cambric four thirty-sec- 
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high-tension gallery at Woodhaven Junc- 
tion substation is shown herewith. The 
arresters are of the Westinghouse Jow 
equivalent type, mounted upon marble pan- 
els which are carried on a steel angle iron 
framework. The three arresters on the 
three legs of the high-tension circuit are 
separated by barriers of asbestos lumber. 
The arresters are all provided with knife 
switches so that they can be readily dis- 
connected. There is a choke coil in series 
with each main circuit, mounted near the 
top of the steel framework. The arrest- 
ers are mounted upon special porcelain in- 
sulators and the use of wood is entirely 
dispensed with in the lightning arrester 
gallery, thus insuring fireproof construc- 
tion. 

















Lone IsLAND RAILROAD ELECTRIFICATION—PORTABLE SUBSTATION CAR, CONNECTED UP 
IN ROCKAWAY JUNCTION. 


onds of an inch thick, protected on the 
outside with double braid. The control 
and lighting wiring is run in wires cov- 
ered with a high grade of rubber insu- 
lation. The high-tension cables after in- 
stallation successfully withstood the pre- 
scribed test of 30,000 volts through a pe- 
riod of four minutes. 

The auxiliary wiring for connecting up 
the control system of the high-tension cir- 
cuits and for the leads between the indi- 
cating instruments and the series and 
shunt transformers which actuate them, 
was all run in “Loricated” iron pipe con- 
duits between the operating switchboard 
and the various pieces of apparatus. The 
leads for the station lighting and small 
motor circuits were also run in conduits. 

The disposition of the apparatus in the 


Each substation is fitted with a hot 
water heating system supplied from a 
boiler situated in the basement. 

The lighting in each of the substations 
is accomplished through an auxiliary 
transformer which supplies a 105-volt, 
three-wire lighting bus. Switches for the 
lighting circuits are mounted upon a sepa- 
rate marble panel situated at one end of 
the operating gallery which also carries 
the indicating and control apparatus for 
the small motor generator set which 
charges the battery that supplies current 
to the electrically operated switch control 
system. 

There is provided at each substation an 
electric driven air compressor of the West- 
inghouse Traction Brake Company’s “type 
D 4.” The motors driving these com- 
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pressors are wound for 600 volts direct 
current. ‘Their capacity is thirty cubic 
feet of free air per minute, up to 100 
pounds pressure. The motor is geared to 
the compressor. The compressor supplies 
a system of air piping running to outlets 
conveniently placed for blowing air into 
the rotary converters and the switching ap- 
paratus for cleaning. 

Each substation is provided with a lava- 
tory and ali the usual fixtures which are of 
porcelain or porcelain enameled iron, and 
are of substantial modern pattern. The 
water supply piping is all of galvanized 
iron piping with galvanized fittings. The 
partitions enclosing the lavatory and be- 
tween the compartments are of slate. The 
lavatory is located at one end of the oper 
ating gallery. 

The substations were first supplied with 
high-tension current from the overhead 
lines, and tested out on April 27, 1905, 
and current was first furnished from 
Woodhaven Junction to the third rail for 
ear tests May 13, 1905. The portable sub- 
stations were first placed in operation June 
12, 1905. Regular operation of the per- 
manent substations began July 26, 1905. 

The design and construction of the 
foregoing substation system was carried 
out by Westinghouse, Church, Kerr & 
Company, engineers for the Long Island 
Railroad Company, under the direction of 
George Gibbs, chief engineer of electric 
traction of the Long Island Railroad Com- 
pany, subject to the approval of an elec- 
trical committee consisting of the chief 
operating officials of the road, with the 
president as chairman. 





Lackawanna Steel Company to Elec- 
trify Its Plant at West 
Seneca, N. Y. 

The Lackawanna Steel Company, of 
West Seneca, N. Y., which recently de- 
cided to operate the greater part of its 
mills by electricity and contracted for 
electric power with the Ontario Power 
Transmission plant at Niagara Falls, is 
now installing the electrical machinery in 
its power-house at West Seneca. This 
machinery will include seven 1,500-horse- 
power transformers and a number of mo- 
tor-generator sets, which will transmit the 
power and make it available in the mills. 
These electrical improvements to the steel 
plant will involve the expenditure of sev- 


eral hundred thousand dollars and when 
completed will add considerably to the op- 
erative efficiency and the producing ca- 
pacity of the works. All of the electrical 
machinery will be furnished by the West- 
inghouse Electric and Manufacturing 
Company, Pittsburg, Pa. 
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REPULSION INDUCTION MOTOR.' 


BY MAURICE MILCH. 





As a result of a study of the effect of 
differently distributed ampere-turns upon 
the action of the repulsion motor, some 
years ago the writer proposed a new type 
of motor in which starting characteristics 





Fic. 1.—REPRESENTATION OF REPULSION 
Motor. 
similar to those of a repulsion motor were 
inherently combined with the near syn- 
chronous load characteristics of an induc- 
tion motor. 
I 

In order to facilitate the description 
of the apparatus, we shall first briefly 
consider the more or less known elements 
whose combined action makes for its suc- 
cess. These elements are: 1, the repul- 
sion motor; 2, the commutator induction 
motor. 





Fie. 8.—WorKING DIAGRAM OF REPULSION 
Motor. 

Fig. 1 represents the repulsion motor, 
and Fig. 2 the commutator induction mo- 
tor. Both figures are self-explanatory and 
are simply referred to in Figs. 3 and 4. 

Fig. 3 is the working diagram of the 





' Abstract of a paper presented at the Annual Conven- 
tion of the American Institute of Electrical Engineers, 
Milwaukee, Wis., May 28. 
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repulsion motor. In it I, represents the 
current and armature reaction of the pri- 
mary member, supposed to be wound with 
a sinusoidally distributed winding; I,, the 
current and armature reaction in the sec- 











Fie. 2.—REPRESENTATION OF COMMUTATOR 
InDucTION Motor. 
ondary member (also supposed to be 
wound sinusoidally), the winding of which 
is short-circuited by brushes a a displaced 
by the angle a from the reaction axis of 
the primary member. The vector combi- 
nation—being allowed by the supposition 
of a sinusoidal distribution of the am- 
pere-turns in both the primary and the 
secondary members—of both currents and 
reactions gives the resultant armature re- 
action, and consequently magnetic field, I,. 
The action of this resultant field upon 
the secondary armature reaction produces 
a torque which creates a tendency in the 
motor to run away, similar to the direct- 
current series motor, as the torque-pro- 


$, 


Fic. 4.—WoR«ING DIAGRAM OF COMMUTATOR 
InpucTION Motor. 

ducing field is substantially proportional 

to the armature current. 

Fig. 4 is the working diagram of the 
commutator induction motor; a @ are the 
primary terminals, b b are the brushes of 
the secondary “energy” circuit—in line 
with the primary circuit—and c¢ ¢ repre- 
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sents brushes of the secondary “compen- 
sating” circuit, displaced by ninety elec- 
trical degrees from the energy circuit. All 
circuits are supposed to be wound sinu- 
soidally and to be without leakage. 

It is to be seen at a glance that in con- 
tradistinction to the repulsion motor, this 
motor does not possess any starting torque 
whatever. For even if b b were displaced 
from a a, any sine-shaped field component 
perpendicular upon the energy circuit is 
completely damped out and annihilated 
by the compensating circuit ¢ c which is 
short-circuited upon itself and does not 
contain counter-electromotive forces when 
at rest. As soon, however, as the motor is 
set into motion a torque appears which 
first gradually increases and then de- 
ereases as the motor approaches synchro- 
nism, as may be seen from the following 
considerations : 

Imagine, first, brushes 6 b open cir- 
cuited, and the armature driven at syn- 
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Fic. 5.—DIaGRAM OF FORCES. 





chronous speed, while an electromotive 
force E,, Fig. 5, is impressed upon the 
primary terminals a a. This electromo- 
tive force creates a field ®, in the direc- 
tion of the primary circuit a a which lags 
by 90 degrees behind E,, and which by cut- 
ting the conductors of circuit ¢ c, creates 
an electromotive force E, (in size equal to 
E,), this in turn being in phase with ®,. 
As this electromotive force is short-cir- 
cuited upon the exciting impedance of 
circuit cc, a field &, is created by this cir- 
cuit equal in size to, but displaced by 
ninety degrees, in time and space, from ®,. 
, and &,, therefore, produce a revolving 
field at synchronous speed. ,, by cut- 
ting the conductors of circuit b b, creates 
therein an electromotive force E, equal in 
magnitude and phase to E,, or equal and 
opposite to the electromotive force E,’, in- 
duced between 0 b by the fluctuation of #,. 
E, and E,’, therefore, cancel each other at 
synchronism, and b b may be short-cir- 
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cuited without producing any current in 
this circuit. Below synchronism, however, 
E,—E,’ is negative, and consequently a 
negative — motor — current will flow 
through 6 b; above synchronism E,—E,’ 
becomes positive, and a generator current 


Fic. 6.—Four-PoLE REPULSION Moror. 


—breaking—flows through b b. The mo- 
tor, therefore, will behave like an ordi- 
nary induction motor. This description 
will hold good for the case that the sec- 
ondary brush system is displaced from the 
primary axis of symmetry, as may be eas- 
ily verified. 

It will be seen, too, that the remarks 
on the commutator induction motor are 
also valid for the case of a non-sinusoidal 
distribution of ampere-turns along the gap, 
as long as they are distributed symmetric- 
ally around the primary axis; that is, as 
long as there is no brush displacement. 

II 

Having described the two elements of 
the apparatus, it will now be shown that 
by simply choosing a particular distribu- 
tion of ampere-turns along the gap of the 
motor, both elements can be combined in 
one apparatus. 





7.—Two-PoLE CoMMUTATOR INDUCTION 
Moror. 


Fie. 


Let Fig. 6 represent a four-pole re- 
pulsion motor, whose armature is supposed 


.to be of the Gramme type. Similarly, let 


Fig. 7 represent a two-pole commutator 
induction motor, also equipped with a 
Gramme armature. In both figures the 
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arrows represent the respective signs of 
the ampere-turns. If now the two arma- 
tures are rigidly coupled together and at 
the same time the primary members of 
both motors are connected in series, a 
combination is obtained that, due to its 
repulsion motor element, possesses a good 
starting torque and, due to its induction 
motor element, some of the load charac- 
teristics of such a motor near synchro- 
nous speed. For, when starting, the induc- 
tion element will merely represent an im- 
pedance in series with the repulsion motor 
without adding any torque to the combi- 
nation. With increasing speed, however, 
as has been seen, the impedance of the 
induction motor element rapidly increases, 
and consequently it will gradually drain 
the line voltage of the combination into 
its own circuits, thereby impressing upon 
the combination its own characteristics 
more and more as synchronism is ap- 


proached. 


Fic. 8.—REPULSION-INDUCTION Moror. 


It was shown that the induction motor 
element does not possess any torque at 
synchronous speed. At this speed, however, 
the repulsion motor carries the magnet- 
izing current of the commutator induc- 
tion motor connected in series with it and, 
due to its consequent torque, drives the 
induction motor above synchronism up to 
a speed where the positive torque of the 
repulsion motor and the negative (gen- 
erator) torque of the commutator induc- 
tion motor balance each other. This 
speed, then, will be the limiting speed of 
the combination, and it will act as a mo- 
tor below this speed and as a generator 
above it. 

Instead of producing this effect by two 
separate structures, both elements may be 
blended into one. For this purpose the 
same armature is used—as the armatures 
are identical in both elements—and both 
primary windings are wound inito the 
same slots above each other, Fig. 8. Equal 








June 30, 1906 


and opposite current elements will then 
appear in some sections of both primary 
windings, thereby canceling the effect of 
these sections and making them super- 
fluous. Thus the arrangement shown in 
Fig. 9 will obviously be of the same ef- 
fect as that of Fig. 8. 

By a peculiar distribution of ampere- 
turns, an arrangement is now produced 
that possesses all the characteristics claim- 
ed for the repulsion induction motor—the 
significance of which term will now be 
apparent—at the outset of this paper, al- 
though owing to its peculiar mechanical 
makeup and its comparatively poor copper 
efficiency it will be merely of theoretical 
interest. 

The principle of combining such ele- 
ments naturally allows of quite a number 
of variations; as it is not worth while to 
discuss these in detail, only one case will 
be considered—a case of immediate prac- 
tical importance, and which allows of a 
solution of the problem in an electrically 
as well as mechanically efficient way. 

Imagine the periphery of a motor both 
in the primary and the secondary mem- 





Fig. 9.—EFFECT OF BLENDING SEPARATE 

ELEMENTS. 
ber wound with a sinusoidally distributed 
two-pole winding. Fig. 10 shows this 
winding developed on a plane. Over this 
winding let there be wound a second wind- 
ing of sinusoidal distribution, but of three 
times two poles, Fig. 11, and then another 
of five times two poles, etc., with decreas- 
ing amplitude of the distribution of con- 
ductors per unit length in the ratio of 
one for the two-pole winding, one-third 
for the six-pole winding, one-fifth for the 
ten-pole winding, etc. If all these wind- 
ings are now connected in series there is 
obtained a winding which is equivalent to 
a two-pole winding uniformly distributed 
over the circumference of the motor, as 
may be seen from the following considera- 
tion: 

Let a be the pitch of the two-pole wind- 
ing, and x any length taken from the be- 
ginning of the two-pole winding as shown 
in Fig. 12. Then, according to supposi- 
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tion, the number of conductors per unit 
length, y, at any point, zx, will be 
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We now have obtained a motor which, 
with a simple full-pitch winding uniform- 


in | ee | oe cg 
y=sn—-z+ 3 smn3—-z+—sm5—-a@+... 


This, however, according to Fourier, is 
equivalent to a rectilinear distribution of 
conductors whose number per unit length 
—if one be the maximum number of con- 


Heaps OF Two-FPae Hog. 


A) 











Fic. 10.—REPULSION-INDUCTION MorTor. 


ductors per unit length of the two-pole 
4° This, 
then, will be equivalent to any ordinary 
full-pitch winding in practical use to- 
day. Hence by winding the primary 
member with any full-pitch distributed 
winding and the secondary member with 
any full-pitch drum winding this will sat- 
isfactorily answer the conditions. And if 
the motor be provided with two sets of 
brushes, each set standing nearly perpen- 
dicularly upon the other, this combina- 


sinusoidal winding—will be 














Fig, 11.—ReEpvutsion-Inpuction Moror. 


tion will be similar in principle to the 
simple, but impractical, combination of a 
two-pole induction, with a four-pole re- 
pulsion motor as discussed above. The 
two-pole sinusoidal windings of both pri- 
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Fie. 12.—REpuLsion-INDUCTION Motor. 


mary and secondary member will then 
correspond to the commutator induction 
motor, whereas of the six-pole, ten-pole, 
ete., windings each will be the repulsion 
motor element connected in series with 
the two-pole commutator induction mo- 
tor. 


ly distributed over the circumference of 
the primary and the secondary members, 
will possess a good starting torque and a 
limiting speed somewhat above synchron- 
ism. ‘ 

The description and explanation of Fig. 
5 was made on the assumption of an ideal 
motor without internal impedance drop 
in its windings. In an actual motor the 
electromotive forces as shown in Fig. 5 
will not balance each other so exactly, 
owing to leakage and resistance in the 
circuits. Hence the balancing of the elec- 
tromotive forces will not be brought about 
by the prospective fields alone, and there- 
fore, , will be greater than ®,, unless the 
electromotive force E, be helped out by 
an additional electromotive force im- 
pressed by external means upon the 
compensating circuit, as has been proposed 
by Marius Latour. By a proper appli- 
cation of this auxiliary electromotive force, 
the motor may be so over-excited that it 
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Fig. 13.—SPEED-TORQUE CHARACTERISTICS. 


takes leading current from the line. By 
making the impedance of the compensat- 
ing circuit of suitable size, and different 
from the impedance of the energy circuit, 
an additional element enters into the 
method of operation of the motor. For it 
is clear that should the impedance of the 
compensating circuit become infinite, the 
motor would be reduced to a repulsion mo- 
tor pure and simple. Thus by varying the 
magnitude of this impedance, the speed- 
torque characteristic of the motor may be 
varied at will, and it is to be seen that 
then a torque due to the two-pole wind- 
ing or fundamental harmonic will appear 
and become more and more prominent as 
the impedance increases. 

The author then makes a quantitative 
analysis of the effects of a uniform distri- 
bution of ampere-turns upon the action of 
the motor. Expressions for torque, current, 
etc., are obtained and applied to a motor 
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whose constants:are known. The calcu- 
lation has been carried out to the fifth 
harmonic only, as values obtained from 
the seventh harmonic are negligibly small 
and it is shown that values obtained by 


test and calculation check fairly well, 
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thereby proving also that harmonics above 

the fifth may be safely neglected 
Obviously, the higher the sat 

an individual case the more the results of 


ration in 


calculation will differ from values obtained 
by test, as saturation tends to suppress 
the action of the higher harmonics. 

In Fig. 13 are shown the speed-torque 
characteristics of a five horse-power six- 
ty-cycle motor that were obtained from 
test. As seen, the maximum torque in 
this case occurs at starting and gradually 
diminishes, falling to zero a few per cent 
above synchronism. The values obtained 
for torque per kilovolt-ampere show that 
the motor is in this respect fully equiva- 
lent to a good polyphase induction motor 
with resistance regulation. 

Fig. 14 shows results of a brake test of 
the same motor. The performance of the 
motor, according to these curves, compares 
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Fig. 15.—PERFORMANCE OF MOTOR WITH 
CHANGE IN SIZE. 
very favorably with any other single-phase 
motor of this size, and at the same time 
points out very forcibly the commercial 
possibilities of the motor. 

Objection may be made to the large slip 
at full load; but considering the applica- 
tion of this motor it would appear that 
this question is of very little importance in 
most cases. Should closer speed regula- 
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tion be required in a particular case, a 
portion of the primary winding may be 
cut out at full speed so as to make the 
axis of the primary member practically 
coincide with that of the energy circuit. 
The slip will then be reduced to about 
three or four per cent. 

In order to give an idea of how the 
performance of the motor changes as its 
size decreases, in Fig. 15 are shown char- 
acteristics of a 0.5-horse-power, sixty-cycle 
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Towers for the Transmission Line 
between Ballston and Amsterdam, 
New York. 

The transmission line covering the ter- 
ritory between Spier Falls and Utica, New 
York, is now under construction and the 
section from Ballston to Amsterdam will 
be completed this month. 

The line is being built with galvanized 
steel angle towers, designed for two cir- 
cuits with a ground wire placed in the 

















NEAR VIEW OF STEEL TOWER, BALLSTON-AMSTERDAM (N. Y.) TRANSMISSION LINE. 


motor obtained from a brake test. The 
curves speak for themselves. 

The commutation of both motors, in fact 
of all motors of the type built so far, 
compares quite well with that of corre- 
sponding direct-current motors, and endu- 
rance tests have also shown that the com- 
mutator does not require more care. 

The reason of the particularly good 
commutation of a motor of this type is 
apparent, as it is obvious that only a 
fraction of the torque-producing fields will 
be embraced by the coil that is short-cir- 
cuited under the brush. 


centre of the tower three feet above the 
top conductor. The towers are all of the 
same general type of construction, but 
there are three different arrangements of 
cross-arms and insulators. 

The standard towers which are used on 
tangents, and where the total deflection is 
less than twenty degrees, weigh 4,200 
pounds each and have an ultimate break- 
ing strength of 8,000 pounds, the pull 
applied at a point fifty feet above the 
ground and equally distributed over the 
four pins of the lower cross-arm. The 
towers will also have an ultimate strength 
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of 8,000 pounds in a direction normai to breaking strength of 17,000 pounds ap- ers being 750 feet apart and others not 
the pull of the main conductors. plied in either direction. These towers more than 400 feet. The average num- 
The transposition towers weigh 5,600 are only used where the total deflection ber of towers per mile is about ten. All 
towers are arranged for a separation be- 
tween wires of six feet at all parts of the 
span, which necessitates a greater spacing 
between insulators at the corner towers. 
The steel angles forming the upright 
members are built in the form of “A” 
frames, as viewed from a point normal te 
the direction of the line. The corner VJ 
angles are notched and clamped together 
two feet above the lower cross-arm and 
at a point fifty feet above the ground. 
The view in the direction of the trans- 
mission line shows the corner angles per- 
pendicular, with diagonal angles from the 
apex at one side tied to the foundation 
at the opposite lower corner. These angles 
cross at a point twenty-five feet above the 
ground and are tied to a common gusset 
plate. The four angles at the top of each 
side near the end of the lower cross-arm 
are notched and clamped together with a 
very heavy cast iron clamp held with four 
three-quarter-inch bolts. The main ver- 
BALLsToN AMSTERDAM (N. Y.) TRANSMISSION LINE. tical and diagonal members are held with 


; angle iron struts and tie rods in all di- 
pounds each and stand the same strain as angle exceeds twenty degrees. The same ections. The width at the base in both 


the standard towers. These towers are arrangement of pins is used on all angles girections is seventeen feet. 
placed two and one-half miles apart. between twenty and ninety degrees. The foundations for the standard and 


























transposition towers are built of reinforced 
concrete buried five feet below the surface 
of the ground. The lower part of the 
foundation consists of a concrete slab four 
feet square and twelve inches thick. The 
anchorage consists of a three by three by 
five-sixteenths of an inch angle with two 
cross-angles three by three by one-quarter 
of an inch riveted back to back across 
the bottom of the upright. The cross- 
angles are embedded in the concrete about 
four inches above the bottom, and one- 
quarter-inch twisted steel bars placed six 
inches apart are laid in both directions 
immediately above the bottom angles. A 
concrete column ten inches square, rein- 
forced with ordinary chicken wire, extends 
from the flat concrete base to a point 
eight inches above the surface of the 
ground, completely surrounding the ver- 
tical three by three-inch angle. 

The foundations for the corner towers 
are five feet square and the other dimen- 
sions are the same as for the standard 
towers. There are, however, two upright 
angles three by three by five-sixteenths of 
an inch at each corner of the towers, 
and these angles are tied together with a 
two by one-quarter-inch strip about half 
way between the bottom of the concrete 

The corner towers are of very much The usual spacing of towers is 550 feet, base and the surface of the ground. 
heavier construction and weigh 10,000 but the distance depends largely on the All of the anchorages are set with a 
pounds each. They have an ultimate contour of the ground, some of the tow- templet to grade and the towers are then 











BALLSTON-AMSTERDAM (N. Y.) TRANSMISSION LINE. 
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assembled on the ground and raised and 
bolted to the foundation angles. 

Both upper and lower cross-arms are 
built of three by three by one-eighth of 
an inch angles latticed, the upper arm 
being eleven feet nine inches long and the 
lower arm seventeen feet nine inches long. 
For each conductor single pins are used 
on the standard towers; while three pins, 
so placed as to distribute evenly the load, 
are used on the corner towers. On the 
transposition towers the conductor is dead- 
ened on two pins, thus requiring four 
pins in a straight line for each conductor 
in order to make the transposition. 

All inside pins are made of three-inch 
standard pipe and outside pins of three- 
inch extra heavy pipe, drawn down at the 
top end and fitted with a one and one-half- 
inch bolt thread two and one-half inches 
long which engages a metal bushing in 
the top of the insulator. 


All pins have been tested with a strain 
of 2,000 pounds applied at a point eighteen 
inches above the cross-arm. ‘The pins 
will stand a pull of 3,000 pounds eighteen 
inches above the arm without permanent 
deflection. 

The insulators are made with four pet- 
ticoats, are fifteen and one-half inches high 
and their greatest diameter is eighteen 
inches. A metal bushing with one and 
one-half-inch thread two and one-half 
inches long is cemented in the top of the 
insulator. The head of the insulator is 
so arranged that the pull of the tie wires 
is applied directly in line with the metal 
bushing below the top of the pin. There 
are two and one-quarter inches of porcelain 
between the top of the pin and the con- 
ductor. The various parts of the insu- 
lator are tested to 60,000 volts and the 
insulator when assembled is tested dry to 
230,000 volts and wet to 140,000 volts. 
The weight of the insulator is about forty- 
five pounds. 

The conductors are seven-strand, hemp 
centre, copper cable, the equivalent of No. 
000 solid wire; the outside diameter is one- 
half inch and the breaking strain under 
test is about 6,100 pounds. A ground 
wire of the same size and material is 
strung the whole length of the line. Every 
fourth tower is grounded by means of a 
galvanized iron plate twenty inches by 
thirty inches, buried in moist ground and 
completely surrounded by six inches of 
crushed coke. 

The conductors are tied to the insula- 
tors by means of copper cable No. 0 
equivalent. There are two tie cables, one 
to take the strain in each direction on 
either side of the insulator. Each tie is 
wrapped around the head of the insulator 
and the ends are brought back and fas- 
tened to the main conductor by a specially 
designed malleable iron clamp having 
three grooves. 

The towers were built by the Aermotor 
Company, of Chicago, and were erected b 
the Construction Department of the Hud- 
son River Electric Power Company. 
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The Central Power Plant of the 
Estate of Henry W. Oliver, 
Pittsburg, Pa. 

The electrical equipment of modern 
office and mercantile buildings has at- 
tained far greater proportions than is gen- 
erally known, as, aside from illumination, 
there is a broad field for electric motors, 
their practically noiseless operation, clean- 
liness and compactness rendering them es- 
pecially applicable to general power work 
such as operating ventilating systems, re- 
frigerating appliances, elevators, water 
and sewerage pumps and the many classes 
of apparatus that make up the equipment 
of large buildings. Further, the high 
efficiency, ease of control and minimum 
amount of attention required give the elec- 
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plications enumerated, a description of the 
central power plant of the estate of Henry 
W. Oliver, Pittsburg, Pa., will be both in- 
teresting and instructive. It is located in 
the heart of the city’s business centre and 
furnishes light, heat and power to several 
large office buildings and churches, the 
McCreery department store, Duquesne 
Club and a number of smaller consumers, 

This very interesting and completely 
isolated plant has a total of 1,459 kilowatts 
wired in load, which, with contemplated 
extensions in the near future, will ulti- 
mately increase to approximately 2,900- 
3,000 kilowatts. 

The Westinghouse three-wire, direct- 
current system of distribution is used, with 
an electromotive force of 220 volts be- 





THREE WEsTINGHOUSE 200-KiLowaTT, THREE-WIRE, DIRECT-CURRENT GENERATORS, DIRECT- 
CONNECTED TO Batt Twin-ComMpouND 325-HoRsE-POWER ENGINE—CENTRAL POWER PLAN? 
OF THE EsTATE OF HENRY W. OLIVER, PittTspurG, Pa. 


tric motor, from the standpoint of econ- 
omy, precedence over other methods of 
operation. 

There are also many applications about 
the boiler and engine room of isolated 
plants, as the value of real estate in large 
cities generally necessitates locating the 
power plant in the basement or sub-cellar 
where natural ventilation is poor and space 
is reduced to a minimum. Under such 
conditions it is essential to have the 
machinery arranged as compactly as pos- 
sible, and motor drive is the natural solu- 
tion of the problem of operating ventilat- 
ing fans, coal-conveying apparatus, stokers 
and pumps. 

To illustrate practically the many ap- 


tween outside mains and 110 volts between 
each main wire and neutral. If a com- 
parison between three-wire and two-wire 
systems be made it will be found that, for 
a given drop in potential when the voltage 
between outer wires and the neutral is 
equal to that of a two-wire system and 
if the neutral or middle wire be the same 
size as the outer wires, a saving in copper 
of 62.5 per cent is obtained, which gives 
an extremely economical distributing sys- 
tem for power plants supplying a con- 
siderable area with light and power. 

The Westinghouse three-wire system 
was designed for the purpose of obtaining 
all the advantages of such distribution 
without the necessity of using two sepa- 
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rate machines or a balancing set and to 
gain the additional efficiency of one large 
machine over two smaller ones. 

The main features of the three-wire 
generator are the same as those of an or- 
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DEPARTMENT STORE BUILDING OF MCCREERY 
& CoMPANY—CENTRAL POWER PLANT OF THE 
EsTATE OF HENRY W. OLIVER, PITTSBURG, 
Pa. 

dinary direct-current machine with the ad- 

dition of four slip rings, which are con- 

nected to the armature winding by taps 
at four electrically equidistant points for 
each pair of poles. 








WESTINGHOUSE D1RECT-CURRENT, CONSTANT- 
SPEED Motors DrivinG Pumps FOR REFRIG- 
ERATING PURPOSES—CENTRAL POWER PLANT 
OF THE EstaTE oF Henry W. OLIVER, 
PITTSBURG, Pa. 

From these rings wires are carried to 
balancing coils with their middle points 
connected together to form the neutral of 
ihe system. By this method the unbal- 
anced current in the armature is prac- 
tically evenly distributed and the machine 
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will operate satisfactorily with a twenty- 
five per cent unbalanced load. 

Returning to the power plant, a descrip- 
tion of the boiler room naturally comes 
first, as the potential energy of the coal 
here begins its evolution whereby mechan- 
ical energy is converted into electrical. 

Babcox & Wilcox boilers, with a total 
capacity of 2,000 horse-power, are used. 
These are divided into four batteries of 
500 horse-power each, operating at a 
pressure of 150 pounds. Each boiler is 


provided with chain grates manufactured 
by the Green Engineering Company, Chi- 
cago, Ill. 

The coal is elevated from the storage 
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of the same type connected to a Ball Cor- 
liss-type vertical, cross-compound engine 
of 600 horse-power, operating at 130 revo- 
lutions per minute. 

Current is transmitted by lead-covered 
cables to the switchboard, which is of the 
standard Westinghouse three-wire type, 
with panels of white marble. 

As the series field coils of the gener- 
ators are divided in halves, one-half being 
on each side of the circuit, the protective 
devices and measuring instruments receive 
special consideration. Circuit-breakers are 
provided with special equalizer contacts 
to insure the opening of all circuits in case 
of excessive loads or short circuits. Two 
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bins to a traveling hopper by means of a 
coal conveyor. Scales in the cage beside 
the hopper provide a means for weighing 
all coal used. Both the conveying ap- 
paratus and traveling hopper are operated 
by electric motors, and are easily and 
quickly handled. The hopper travels on 
an elevated track the length of the boiler 
room and is controlled from the floor by 
the fireman. 

The generating units consist of three 
200-kilowatt | Westinghouse  220-volt, 
direct-current, three-wire generators, 
direct-connected to three Ball vertical 
twin-compound engines of 325 horse- 
power each, operating at an approximate 
speed of 190 revolutions per minute, and 
one Westinghouse 375-kilowatt generator 


ammeters are used with each generator, 
so that the load on both sides of the sys- 
tem may be observed. They are connected 
to the machines by special shunts mounted 
directly on the contact blocks and inter- 
posed between the series coils and arma- 
ture—one on the positive and one on the 
negative side. 

A double-reading ammeter is connected 
in the neutral of each machine to show 
the amount of unbalanced load. A volt- 
meter connected across the main bus-bars 
indicates the potential at all times, and a 
second voltmeter arranged to be connected 
to each motor by four-point voltmeter re- 
ceptables enables the operator to adjust 
the voltage for paralleling. ‘T'wo double- 
pole generator switches, two double-pole 
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balance-coil switches and a shunt field 
rheostat complete the equipment of each 
generator panel. 

The balance-coils are located con- 
veniently upon a shelf near the end of the 
switchboard. 

Feeder panels are provided with instru- 
ments similar to the generator panels, with 
the exception of the field rheostat and 
halance-coil switches. A load panel is 
provided for measuring the total output 
of the station, upon which is mounted a 
Bristol recording voltmeter, two recording 
ammeters of the same make and a switch- 
hoard-type integrating wattmeter. 

A daily record is kept of the readings of 
the various instruments on specially pre- 
pared blanks, with spaces for hourly read- 
ings of the voltage and current. At the 
hottom of each sheet spaces are provided 
for the total of the hourly readings, 
average amperes per hour, readings of 
wattmeters and total watt-hours, furnish- 
ing valuable records which enable the 
efficiency of the employés to be checked 
and an estimate to be made of the fuel 
and supplies necessary at any season of 
the year. 

The distribution system is extensive, 
owing to the large area supplied with 
A tunnel extends from the power 
plant to the McCreery and new Smith- 
field street buildings for cables, steam and 
fire lines, refrigerating and cold-water 
pipes. The balance of the consumers are 
supplied with cables run in underground 
The McCreery building uses 
a total of 775 kilowatts, supplying twenty- 
seven electric motors ranging from one- 
half to fifty horse-power, 486 arc lamps, 
928 sixteen candle-power and 600 eight 
candle-power incandescent lamps. The 
feeders for supplying current for this load 
are composed of 2,370 feet of lead-covered 
cable, 1,600,000 circular mils in area; 
2.340 feet of lead-covered cable, 1,400,000 
circular mils in area, and 7,941 feet of 
paper-insulated cable, 1,000,000 circular 
mils in area—all manufactured by the 
Standard Underground Cable Company. 

The Smithfield and Wood street prop- 
erties are supplied by 4,620 feet of lead- 
covered cable, 1,000,000 circular mils in 
area, each leg being approximately 250 
feet long, for supplying the balance of the 
consumers. The cables are all supported 
by the latest improved methods and present 
a very neat appearance. 

The refrigerating apparatus for fur- 
nishing refrigeration to the McCreery 
store kitchen and drinking water for the 
building is located in the rear of the 
switchboard in the power plant. It is the 


power. 


conduits. 
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absorption system, manufactured by the 
Carbondale Machine Company. In con- 
nection with the refrigerating plant, there 
are two Dean Holyoke triplex water 
pumps, two brine pumps made by the 





Front VIEW OF SWITCHBOARD — CENTRAL 
PowER PLANT OF THE ESTATE OF HENRY 
W. OLIver, Pirrspure, Pa. 

same company, and three ammonia pumps 

made by the Gould Manufacturing Com- 

pany—all of which are driven by Westing- 
house motors ranging in size from three 
and one-half to fifteen horse-power, in- 
clusive, by means of Morse silent chain. 
The absorption system of refrigeration 








REAR VIEW OF SwWITCHBOARD—CENTRAL POWER 
PLANT OF THE EsTATE OF HENRY W. OLIVER, 
PITTSBURG, PA. 

is interesting as its low temperature is 

derived from a high temperature, exhaust 

steam from the engines being utilized to 
evaporate the ammonia, which is in the 
form of a liquid or a twenty-six per cent 
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solution. The steam circulates in pipes 
through the solution, causing the free am- 
monia to pass upward through a series of 
perforated baffle plates for draining off 
moisture; after passing through coils for 
further draining it is carried into a cylin-. 
der containing coils of pipe through which 
the brine circulates, the ammonia ab- 
sorbing the heat therefrom. 

The brine is then pumped to the Mc- 
Creery building through two two-and-one- 
half-inch iron pipes—one for supply and 
one for return. A two-and-one-half-inch 
brass pipe furnishes the drinking water. 

In addition to the refrigerating pipes 
leading to the McCreery building, there 
is a two-inch, a three-inch and a one-and- 
one-half-inch line for high-pressure steam 
to supply the kitchen for cooking pur- 
poses ; one eight-inch main with four-inch 
return and one four-inch main with two- 
inch return for heating purposes; an 
eight-inch fire line under 150 pounds 
pressure; and a ten-inch, a seven-inch, : 
four-inch and a_ one-and-one-half-inch 
high-pressure line for high-pressure elec- 
vators. There is a total of twenty-four 
elevators—eighteen hydraulic and six elee- 
tric—which utilize power taken from the 
central plant. 

There are several interesting motor ap- 
plications in the McCreery building, among 
which may be mentioned the thirty-horse- 
power, constant-speed Westinghouse motor 
operating a cold-air fan for ventilating 
purposes; two eight-horse-power Westing- 
house type S, 220-volt motors operating 
elevator safety devices, and a twenty-five 
horse-power Westinghouse constant-speed 
motor driving sewage pumping outfit to 
raise the building sewage to the level of 
the street mains. 

The central power plant is an excellent 
illustration of isolated equipments in large 
cities and is a typical example of modern 
practice. 





The Illuminating Engineering 
Society. 

That there is a very wide interest in thy: 
subject, and an awakening to the value 0! 
good illumination and illuminating er- 
gineering, is evident from the growth am: 
distribution of membership in the Illumi- 
nating Engineering Society. Formed last 
January, there are now 563 members en- 
rolled, nine being from foreign countries, 
and the balance scattered through thiriy- 
two states. Where branches have already 
been formed, the membership is naturally 
largest. The figures for the four leading 
states are announced as follows: New 
York, 192 members; Pennsylvania, 12: 
members; Massachusetts, 69 members; 
Illinois, 56 members. 
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A LOST RAILROAD. 


AN HISTORIC INCIDENT IN THE CONSTRUC- 
TION OF THE TRANS-SIBERIAN. 


BY L. LODIAN. 


About two miles from Irkutsk, central] 
Siberia, the series of rapids on the Angaré 
are such as to have always been a serious 
menace to the navigation of that surging 
river. After repeated disasters, the na- 
tive transport companies decided to jointly 
build a bit of railroad for the tranship- 
ment of freight. It diverged from the 


river about a mile from the rapids, entered , 


the forest, and continued through its lone- 
iy depths, cutting across country till it 
came out at a point on the Angara, also 
about a mile removed from the rapids. The 
ength of line was some seventeen versti, 
say, a dozen miles. 
HE FIRST RAILROAD IN NORTHERN ASIA. 
It was in the early seventies that this 
ngth of single track was built—over 
twenty years before the trans-Siberian be- 
van to creep its way across central Si- 
seria. Outside of India, probably it was 
the first bit of railroad in Asia—certainly 
ihe first one in northern Asia. The gauge 
was one cajen (seven feet). The rails— 
of a sort—were supplied by a distant na- 
tive iron foundry: they looked more like 
pig-iron in the rough than rails. 

A DOUBLE-SMOKESTACK LOCOMOTIVE. 

The solitary engine, saddled with a 
square-shaped water tank, had been built 
by engineering students at a technical 
school at Tiomen, western Siberia. It 
was the first engine ever built in the “land 
of dreadful distance.” To “improve the 
draft,” and also to “lessen the emission of 
live cinders,” one of the students, named 
Kogofgki, had been allowed to carry out 
his pet idea of having two smokestacks on 
the engine—one directly behind the other, 
but separated by about an inch. As the 
engine careened along over the uneven 
track, it had a curious appearance. I 
knew Kogofgki in later years (at Nijni- 
Udinsk, central Siberia) as a division 
engineer on the trans-Siberian, and tried 
to get a photograph of his pet, but he had 
been the object of so much ridicule for 
his “successful failure,” that he professed 
to have not even preserved any such me- 
mento of it. Though the double-stack 
engine failed on trial at Tiomen to show 
any “improved draft,” it was transported 
thus with its double chimney -into the 
heart of Siberia. 

A MOST CURIOUS RAILROAD. 

Well, the railroad itself was unique. A 

ticket had never been sold or pass granted 
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to travel on it. Anybody could ride on its 
few flat cars. It was remote from the 
posting highway, and the river navigation 
was almost exclusively freight. The entire 
“operating force” of the railroad con- 
sisted of a mechanician (formerly a saw- 
mill employé), fireman and a brakesman. 
No stations were ever erected—not a 
switch or signal existed—there was only a 
goods-shed at each end of the “road.” 
There was no regular service, about two 


trips each way being made per week, as- 


cargo offered. Even a telegraph wire was 
never strung the length of the track. The 
“brakesie,” fireman and driver had also to 
lend a hand—and a sweating one, too— 
loading and unloading the goods. As “of 
six days of fhe week, they were drunk 
three,” it often happened that one man 
was obliged to make the entire round 
trip single-handed. 


THE TRANSHIPMENT EVIL. 

But transhipment of goods is always a 
curse. In this case there was a double 
transhipment—from river-boat to rail and 
back from rail to boat. After a few years, 
the transport companies were marveling 
which was the greater evil_—the occasional 
wreck-losses in the rapids, or the constant- 
ly-recurring complaints of damages trace- 
able to too frequent rough-and-tough hand- 
ling—and greatly-increased opportunities 
for pilfering. Further, the railroad soon 
degenerated into a clumsy rut. The trans- 
port companies—used all their lives to 
waterways—seemed to think the railroad 
would require no more attention—once 
built—to its upkeep than the broad and 
deep rivers they exploited. Not a single 
permanent-way man was ever employed— 
not a single tie or sleeper (whole tree- 
lengths) or rail was renewed—it was only 
out of “pure cussedness” that derailments 
were a rarity. 


ABANDONING A RAILROAD. 

At this juncture the Russian state had 
so improved the great carriage-way 
through central Siberia, that the trans- 
port companies gradually abandoned the 
river traffic for hundreds of versti* on 
either side of where the rapids made 
trouble, and took to the main highway. 
The railroad, never repaired, had naturally 
fallen into almost complete ruin ; yet, mar- 
velous to relate, was used almost up to 
the last; but it was finally abandoned, 
everything being left just as it was in situ. 
The lone locomotive was acquired by a 
merchant and farmer in another part of 
Siberia, overhauled, and was used once a 
year to drive a threshing-machine. The 
few cars had been taken off one at a time 


1A verst is about two-thirds of an English mile. 
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on barges and towed away, and—well, no- 
body knows what became of them. 


“VINGT ANS APRES.” 


Some fifteen years later, along came the 
advance engineers and surveyors of the 
trans-Siberian railroad, which had now 
crept across western Siberia, and was on 
the verge of entering central Siberia. 
Between Irkutsk and the sierra of central 
Siberia, the work of location—due to the 
topography of the country—was extremely 
problematical. The surveying engineers 
were detailed off for hundreds of versti on 
either hand, searching the most feasible 
locations. 

This is a vast region of sierra, forest, 
tundra, steppe and—here and there—of 
rine (untranslatable; literally, “quick- 
mud”)—the slaf railroad-builder’s “holy 
horror.” For two or three years the loca- 
tion of the Krasnoiarsk-Irkutsk 1,000- 
verst stretch-to-be, baffled the ingenuity of 
the engineers. Report after report was 
sent into constructional headquarters at 
Krasnoiarsk, only to be negatived by 
other engineers’ reports of troubles ahead. 

During some of these explorations, vari- 
ous of the surveyors gathered from divers 
mujik trappers and woodmen, items of in- 
formation about “a railroad which had 
existed in the region many years pre- 
viously”; was operated for several years, 
but had long since been abandoned. This 
was indeed “news” for them! The news 
almost staggered them! Hailing from St. 
Petersburg, where everything happening 
in Russiadom is supposed to be known, it 
was incomprehensible to them how a rail- 
road could have been built in any part of 
slafdom without being officially recorded. 

However, here existed, apparently, a 
railroad which, although abandoned, had 
withstood the rough usage of several years’ 
operation—and on unballasted track at 
that—proving that the substratum must 
be fairly solid. Here, at least, they might 
find a fairly level stretch of country— 
free from the treacherous “yellow peril” of 
rinc (“quickmud”)—which might perhaps 
be availed of in whole or in part. 

A SEARCH FOR THE UNFINDABLE. 


To find the railroad, was the next move. 
It was in the forest “somewhere between 
there and the river Angara.” It might be 
considered a rather easy matter to stumble 
across a clumsy-built wide-gauge railroad, 
a dozen miles long, with its prostrate tree- 
trunks for ties. Different squads of sur- 
veyors spent weeks traversing and re- 
traversing the forest until they came out 
each time on to the broad Angaré river’s 
edge—but found nothing! They were al- 
most beginning to believe they had been 
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duped, when the sheds were reported 
found intact at what transpired later to 
be the terminals of the railroad that was. 
From one of these sheds they now be- 
gan to perceive evidences in the nearby 
forest of a clearing of bygone years, and 
they painfully followed it right through 
the whole seventeen versti till they came 
out on to the other shed. The entire route 
was much overgrown with undergrowth: 
and the whole distance, bordered with the 
dense forest, was almost as black and cold 
as a mountain tunnel; while overhead, on 
this bright warm August day, the sun 
could just be observed lighting up the 
topmost branches of the giant firs. When 
an old tree decays and topples over in those 
almost pitch-dark forests, it never falls— 
it can not fall—wholly, but is (due to the 
closeness of its neighbors) supported for 
many years by the other trees, and the 
trunk slowly rots and reaches the ground 
It was in such a forest in 
central Siberia, in midwinter, that the 
writer was once lost; and it is solely due 
to our friend the magnetic compass that 
this account is being penned to-day. “The 
silence is deathly; one gets frightened at 
the sound of his own voice, and the com- 
pany, suddenly halting in breathless ap- 
prehension on hearing a stealthy creeping 
in the forest, listen to—the almost noisy 
ticking of their own watches !” 
INSPECTING AN ABANDONED RAILROAD 


piecemeal. 


ROUTE. 
Of the railroad, however, not a vestige 
was found! It had completely disap- 


peared! Not a rail—not a sleeper—only 
an occasional semblance now and then of 
what had once been rude cross-drainage 
ditches. The original builders and owners 
of the road at Irkutsk were eventually 
found and questioned; and a couple of 
them were inspired with sufficient curiosity 
to make the long tedious journey to look 
up what had become of their property; 
and they also covered with the surveyors 
the whole of the ground with which in 
previous years they had been familiar. 
Here and there the picks were driven as 
far as they would go into the earth, but 
only to bare masses of tangled roots. The 
railroad was lost! 
QUEER TRACK-CONSTRUCTION. 

However, the arrival on the scene of 
these owners of a railroad which did not 
exist, had one signal advantage :—they 
proved to be the extinct railroad’s only 
historians. What is being related here, 
imperfectly, could not have been but for 
them. They also told how the rails con- 
sisted of a single thick web, with flush 
sides, held to the ties by iron spikes 
driven “each side of the rail deep into the 
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sleeper until the top of the spike was 
even with top of rail.” Where these 
worked loose, the rail was reenforced by 
several turns of iron wire bodily bound 
round and over rail and sleeper, but the 
wire was soon worn through by the car- 
wheels, and the severed straggling ends 
were always giving trouble. 
THE PATHOS OF AN ABANDONED RAILROAD. 

The railroad could not have been burnt 
up, because there had been no fires; nor 
stolen or carried off piecemeal, as the re- 
gion was totally lacking in population. 
Moreover, the old goods-sheds remained 
with their padlocks intact; and lead-lined 
cases of “overlooked” goods were still 
found in dark corners therein, containing 
high-grade brands of Havana cigars and 
tobaccos all in good condition; also crates 
of cognac, champagne, vodka (whiskey), 
all of which had evidently been 
“taken” while in transit by employés Ivan 
and Ivanovitch, who intended to return 
and secure the booty later. But, getting 
separated, Ivan after some time concluded 
that Ivanovitch would long ago have se- 
cured the goods; while Ivanovitch simi- 
larly reasoned Ivan would long ago have 
secured the goods: so between them “the 
goods” were left in peace. What wouid 
a hoodlum do to secure choice wines and 
cigars he knew to be in an abandoned 
building ? 

PROVE YOUR CASE? 


ete. 





The railroad was never found! It was 
the half-superstitious belief that an earth- 
quake or fissure had swallowed it up— 
in an earthquakeless region! Its site was 
after all never utilized by the trans-Si- 
berian—which is built remote from the 
scene. Nearly a decade ago, I was with- 
in a few versti of, but did not visit the 
site. My informant, the chief engineer, 
Kpychkol, at Krasnoiarsk, had been over 
the spot; it was reckoned the most curious 
incident in the history of the construc- 
tion of the trans-Siberian. This is, it is 
believed, the first time the story has ever 
been told in print. In the many profusely- 
illustrated papers which I have already 
compiled for different journals on the 
trans-Siberian—indexed by the public and 
Cooper libraries of Manhattan as so many 
class papers on the subject—this lost rail- 
road has never even been mentioned. 


CAUSE AND EFFECT—PROOFS AND AUTHORI- 
TIES CITED. 

My own explanation of the lost railroad 
is that it is a case of gradual simple sub- 
sidence. The unballasted track through 
the forest—gradually depressed by a few 
years’ traffic—naturally became as a 
drainage conduit for part of the surface 
waters of the forest—rendering in time the 
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subsoil spongy throughout. At Pueblo, 
Col., in 1875, a derailed locomotive and 
train slid into some spongy land (“quick- 
mud”) and soon totally disappeared; and 
although borings were speedily made to 
fifty feet down, the probings failed to 
even locate anything. (International En- 
cyclopedia, vol. xiv, p. 732.) Even chalked 
tennis-lawns have been known to— 
when long unused and neglected—haye 
their let-in chalk boundary lines graduaily 
work down in a few years from one to 
two feet below the surface. The immortz! 
Darwin, about three-quarters of a century 
ago, commented on this. (Archeological 
Journal, vol. i, p. 352.) I have known 
abandoned railroads, on fairly good track, 
to, after three or four years, be only just 
showing above surface—the familiar “two 
rusty streaks.” 

A RAILROAD TRACK SPROUTING INTO A 

FOREST. 

Note also that it has already been ob- 
served how the retracers of the route 
reported it “much overgrown with under- 
growth.” ‘The significance of this is ap- 
parent—although it was not in a Rus- 
sian engineer to remark this instance of 
cause and effect :—that undergrowth in all 
probability owed most of its origin and 
profusion to the taking-root of the sub- 
merged tree-length ties; and accounts for 
the delving picks baring nothing but 
“masses of tangled roots.” 

The lost railroad of Siberia had never 
had prepared for it (as before re- 
marked) any ballasted track—the tree- 
lengths for cross-ties were considered suf- 
ficient “ballast.” Then in some bygone 
summer of extra warmth, warm rains had 
so loosened the half-frozen swampy sub- 
soil as to cause a gradual and complete 
subsidence the entire length of the line 
—the weighty and cumbrous pig-iron rails 
carrying the water-soaked tree-sleepers 
down to their last account. Once such 
a subsidence sets in, it would, in Siberia, 
go on gradually till it reached bed rock— 
which is but half a dozen feet below thie 
surface, and consists of the eternally 
frozen lower earth stratas. Cores show 


that this frozen substrata lasts for some 
600 feet down. 
“IN THE YEAR 3000——.’ 
So, at a depth of a few feet, the lost 
railroad will be found to this day—far 
better preserved maybe than had it been 
left exposed; and in the year 3000 some- 
thing, its unearthing may be puzzling the 
antiquarians of the seething city of “Si- 
beriopolis,” as an example of the queer 
methods of travel (by ways known as 
“railroads”) of bygone ages; “whereas we 
nowadays can visit the distant ancient 
ruins of Chicago and Manhattan by 
‘globular attraction’ in half a day.” 
Such is the brief history of what the 
Siberiak-Russians themselves call their 
noteril jeleznia (the lost railroad). 


> 
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Electrical Patents. 


Edward A. Barnes, Fort Wayne, Ind., 
has obtained a patent (822,238, June 5) 
for an improved anti-lubricant throwing 
device, which he has assigned to the Gen- 
eral Electric Company. The invention re- 
lates to lubricating devices, and its object 
i; to provide means for preventing the 


ANTI-LUBRICANT THROWING DEVICE. 


wasteful throwing of lubricating oil from 
oving parts of mechanisms such, for in- 
siance, as the crank pins of engines. The 
invention consists in the combination with 
a revolving crank pin, a connecting rod, 
crank-pin brasses and a lubricating de- 
vice, of means for preventing the lubricant 
‘rom being thrown from the parts, the 
means comprising a collecting chamber 
secured to the crank-pin brasses and sur- 
rounding the outer end of the crank pin, 
« downwardly extending mouth at the bot- 
tom of the chamber, and an elongated 
chamber carried by the connecting rod 
which communicates with the mouth to 
receive the lubricant therefrom and dis- 
charge it downwardly as the crank moves 
through the lower portion of its revolu- 
tion. 

Henry Geisenhoner, Schenectady, N. Y., 
lias obtained a patent (822,269, June 5) 
for an improved motor-starting rheostat, 
which he has assigned to the General Elec- 
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Moror-STARTING RHEOSTAT. 


tric Company. This invention relates to 
switches for controlling electric circuits, 
and has for its object the provision of a 
device of this character which is inexpen- 
sive to manufacture, has few working 
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parts, requires no skill in its manipula- 
tion, and is at the same time reliable, 
safe and efficient. More specifically, the 
invention relates to automatic motor- 
starting switches, in which the controlling 
element is a quantity of mercury so ar- 
ranged as to automatically cut out resist- 
ance upon simply closing a switch. In 
carrying out the invention, a pivoted con- 
trolling arm is provided having a bias to 
a position at an angle with the horizontal, 
provided with contacts corresponding in 
position and number with the studs of the 
rheostat. The arm contains mercury and 
the passages therein are so arranged that 
when the arm approaches a horizontal 
position the mercury flows through the 
same and successively engages the contacts 
to cut out the resistance and effects a tim- 
ing or successive cutting out of resistance 
steps. One of the principal features of 
this construction is that the circuit is not 
broken at the surface of the mercury, 
which is an advantage in that there will 
be no deterioration of the mercury due to 
the sparking. 

Leonard Andrews, Hastings, England, 
has obtained a patent (822,234, June 5) 
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MAGNETIC CuTouT APPARATUS. 


for an improved magnetic cutout ap- 
paratus, which he has assigned to the 
Stanley Electric Manufacturing Company. 
The invention comprises a stationary 
series winding, stationary shunt-windings, 
a stationary core carried by the series 
winding, a partially rotatable core passing 
through the shunt-windings, a pivoted 
weighted member carried by the partially 
rotatable core, a curved arm carried by 
the pivoted weighted member, a pivoted 
weighted knock-out member, a _ pivoted 
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spring-pressed catch carried by the lower 
end of the knock-out member and a piv- 
oted catch having its upper end in en- 
gagement with the spring-pressed catch 
and its lower end under the curved arm 
carried by the member carried by the par- 
tially rotatable core. 

An improved wireless telegraph system 
has been invented by Lee De Forest, New 
York, N. Y. (822,936, dated June 12). 
This invention relates to wireless tele- 
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WIRELESS TELEGRAPH SYSTEM. 


- 


graph systems in which a closed oscillat- 
ing circuit is coupled to an open oscil- 
lating or radiating circuit, and the object 
is to provide a coupled wireless telegraph 
system whose natural mode of vibration 
is monoperiodic. The invention consists 
of a system for developing and radiating 
monoperiodic electromagnetic waves, au 
antenna, a circuit including a capacity, an 
inductance and a spark ball connected 
thereto at a point, another circuit includ- 
ing a capacity, an inductance and a spark 
ball connected to the antenna system at 
the same point, the capacities and in- 
ductances of the circuits being so propor- 
tioned that the circuits are equal in 
natural period, a third spark ball located 
between the spark balls and an earthed 
conductor connected to the third spark 
ball. 

Jacob Kruyswijk, of Ryswijk, Nether- 
lands, has obtained a patent (823,055, 
June 12) for an improved transmission 
and distribution of electric power. The 
invention relates to a new and improved 
system of long-distance transmission of 
electric power, and has for its purpose to 
transmit the current from a continuous- 
current dynamo. For this purpose the 
current of a continuous-current armature 
is divided into a number of branch cur- 
rents the phases of which form the com- 
plements to each other to the original con- 
tinuous current of the armature. By trans- 
mitting these branch currents and recom- 
bining the same the whole current pro- 
duced by the continuous-current armature 
is thus transmitted to a long distance, so 
that a continuous current equal to the full 
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effect of the armature will result, except, 
of course, the unavoidable losses of trans- 
formation and transmission. For econom- 
ically transmitting the complementary 
currents they must be transformed up to 
high tension. For transforming in sta- 
tionary transformers or to allow of lead- 
ing the current to closed collecting rings if 
the transformation is effected in rotary 
transformers, the direction of the current 
of the successive phases of the branch 
currents is constantly changed. Conse- 
quently after the transformation the di- 
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TRANSMISSION AND DISTRIBUTION OF ELECTRIC 
POWER. 
rection of the currents must again be re- 
versed, so that the phases become again of 
equal direction. If the current of the ar- 
mature is divided in branch currents every 
two of which have constantly at the same 
time the same momentary values of ten- 
sion, each of these current pairs is com- 
bined into a common circuit in trans- 
forming them, so that the transmission 
may be effected by as few conductors as 
possible. For the same purpose the cir- 
cuits to be transmitted are connected to 
each other in star or delta connection. 
August Alvin Monson, of Grey Eagie, 
Minn., has obtained a patent (822,973, 
June 12) for an improved automatic 
telephone system. This invention relates 
to telephony, and has for its principal ob- 
ject to provide means whereby any sub- 
station may be automatically connected to 
another substation without the interven- 
tion of an operator at a central station. A 
further object of the invention is to pro- 
vide an automatic switchboard and auto- 
matic circuit-controlling devices of a most 
simple and economical construction and of 
a character that will permit of ready re- 
pair and adjustment. A still further ob- 
ject of the invention is to provide an au- 
tomatic system of this class in which pro- 


vision is made for preventing the opera-_ 


tion of the switchboard or any of the cir- 
cuit-controlling devices while any two sub- 
scribers are connected, so that a strictly 
private system is insured. A still further 
object of the invention is to provide an 
improved mechanism of the automatic 
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switchboard type in which the construc- 
tion is such as to permit a private or a 
conditionally public system, so that by the 
simple opening of a local circuit at a 
central station the switchboard will re- 
spond to calls from any number of sub- 
scribers while others are connected, so that 
more than two substations may be con- 
nected at the same time. The invention 
consists of a central station, a switchboard 
arranged at the central station, spring con- 
tacts carried by the switchboard, an elec- 
tromagnet for each contact, a pair of op- 
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connecting the second line wire in circuit 
with one of the strip operating magnets 
and the operating magnet of the select. 
ing device. 





Telephones and Telegraphs. 
The Bureau of the Census, Department 
of Commerce and Labor, Washington, 
D. C., has issued a special report dealing 


with the telephones and telegraphs. The 
report covers the year 1902, and gives 
statistics gathered at that time, many of 
which have already been noted. 

The general summary shows that in 
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AUTOMATIC TELEPHONE SYSTEM. 


posed stationary contacts with either of 
which the switch-contacts may be engaged, 
a selecting device at the central station 
and including a plurality of spaced con- 
tacts, each connected separately to one set 
of stationary contacts of the board, an op- 
erating magnet for the selecting device, 
a revoluble contact arm forming a part 
of the selecting device and movable over 
the stationary contacts thereof, the mov- 
able contact being connected to the sec- 
ond series of stationary contacts of the 
board, a plurality of substations, a line 
wire extending from ground at the sub- 
stations to the spring contact of the 
switchboard, and thence by way of the first 
set of stationary contacts of the board 1o 
the stationary contacts of the selecting 
device, a second line wire extending from 
each substation to the central station, and 
grounded at the latter point, the circuit to 
the second line wire being broken at the 
substation, and circuit-closing means ar- 
ranged at the substation for closing the cir- 
cuit of the second line wire, and means 


1902 there were 2,315,297 telephone sta- 
tions of all kinds, from which 5,070,554, 
553 messages or talks were sent. Some 
interesting load curves are given, showing 
the distribution of these messages through- 
out the day. It is seen from this that in 
a large city, during the busiest part of the 
day, the average number of calls per line 
was 300, and that the average cost per 
message transmitted was 1.71 cents. The 
bulletin contains valuable descriptions of 
standard telephone apparatus, including 
the ordinary manual system and the au- 
tomatic. Methods of construction of the 
inside and outside plant are also described 
and illustrated. One of the chapters deals 
with the development of the message rate 
plan in New York city, showing how it 
affected the growth of the business there. 

The report also sketches briefly the his- 
tory of the telephone in this country and 
the development in foreign countries. 

Part two of the report deals with tele- 
graphs, giving statistics for the year 1902, 
a sketch of the development of the indus- 
try, and descriptions of newer apparatus. 
Part three deals with the municipal elec- 
tric fire alarm and police patrol systems 
of the country. 
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The Coming Power. 
To THe EpIToR OF THE ELECTRICAL REVIEW : 

It has been aptly said that fools rush 
in where angels fear to tread. This would 
seem to be the case with your English con- 
temporary, the Electrical Review, of Lou- 
don, whose diatribe on my article, “The 
Coming Power,” you have been good 
enough to send me. 

Evidently, upon a very cursory exami- 
nation of the article in question and ap- 
parently without any special knowledge 
of the subject, it has used up its vocabu- 
lary of abuse in saying nothing and prov- 
ing nothing. Had it known the condi- 
tions and the data on which my table was 
founded it might have had sense enough 
to refrain from making its tirade. 

The article itself and its object does 
not seem to meet with its serious disap- 
proval, for which I am sincerely thankful, 
as it was in the article itself, considered 
as a whole, that I endeavored in popular 
language to set forth the many advantages 
of the gas engine producer system of pow- 
er generation, its undoubted economic 
value and the certainty of its taking its 
place as one of the most, if not the most 
economical power source now before the 
public. 

The table which has caused so much un- 
called-for criticism was given merely to 
emphasize the contentions set forth in the 
article, by showing comparatively the rela- 
tive values of different sources of power 
production. Contrary to my esteemed Eng- 
lish friend’s assumption my sense of per- 
spective is quite fully developed and was 
fully used when the table was compiled, 
all proper allowance being made for the 
cost of fuel, supplies, labor and attendance 
and such other items as it was deemed 


proper to be included and the whole table , 


was based on a 3,000-hour year, or 300 
days at ten hours each. 

My English critic not understanding 
this and not having sufficient knowledge 
of the subject to work it out, takes it 
for granted that I am an ignoramus and 
that his dictum is correct; hence the un- 
fortunate position in which he has placed 
himself. 

The figures given are good average fig- 
ures as obtained by actual practice and ex- 
perience in the United States and stand 
pat for the purpose for which they were 
intended. 

Half-baked criticism is worse than copy- 
book sentences, it does more harm. We 
can not all think new and original 
“Thinks,” nor all clothe them in such 
beautiful and original language as does 
our English contemporary. Most of us 
have to think from whit others have 
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thought before us and much in their way 
and words, and this seems to be the safest 
and best in the long run, as exemplified by 
the very original methods of our English 
friend. 

I suggest that your transatlantic con- 
temporary give their critic a vacation to 
post up and learn how to be decent in 
his methods and language or to quit the 
business, for if this is a sample of its work, 
grave doubts can be entertained of other 
criticisms and statements emanating from 
the same source. E. R. KNow es. 

New York, June 18. 
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Public Utilities Will Be Improved 
by J. G. White & Company. 

J. G. White & Company, Incorporated, 
confirms the reports that they have con- 
cluded negotiations for acquiring the con- 
trol and management of various eleciric 
railway and lighting interests in Schuy!- 
kill county, Pennsylvania, and a financial 
syndicate has been formed by William A. 
Read & Company, of New York, and For- 
rest & Company, of Philadelphia. ‘The 
syndicate has underwritten and _ sold 
$3,500,000 of first-mortgage five-per-cent 
thirty-year, free-of-tax gold bonds, $975,- 
000 of five-per-cent cumulative convertible 
preferred stock and $4,000,000 of common 
stock. Of these securities approximately 
one-half are taken and held by the original 
owners of the various properties both here 
and abroad, the balance being sold to in- 
vestors for completing the several pur- 
chases and providing about $1,500,000 for 
improvement and extension of the several 
utilities. 

The various plans for acquisition and 
improvement have been determined after 
a six months’ examination on the ground 
by the engineers of J. G. White & Company 
and the auditors of Messrs. Barrow, Wade, 
Guthrie & Company, all of which has been 
confirmed and supplemented by the bank- 
ers’ engineers, Messrs. William Barclay 
Parsons. The engineering and general 
management of the property will be as- 
sumed by J. G. White & Company, and the 
$1,500,000 provided for improvements 
will be expended in the immediate future 
in making new railway and lighting con- 
nections and extensions. 

It was found that the physical condi- 
tions are particularly favorable under ca- 
pable management for efficient operation 
of public utilities and proposed changes 
will afford adequate and efficient service 
to the public, and will permit also of 
greater economy in operation than has 
been possible in the past. There is con- 
templated the reorganization of some {if- 
teen separate companies that supply prac- 
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tically all of the existing railway and 
lighting service in Schuylkill county and 
its immediate neighborhood. 

The existing fifty-seven miles of elec- 
tric railways will presently be increased 
by about twenty miles of high-grade track. 
Further improvement in the general serv- 
ice will be effected by the generation of 
power in two power stations and its dis- 
tribution through various substations lo- 
cated with reference to the demands of 
service. High-voltage current will be used, 
reduced to normal service voltage at the 
substations. The new power plants and 
substations will replace six less modern 
stations now in use. 

Schuylkill county is one of the most. 
important anthracite regions in Pennsy!- 
vania, and coal experts state that the de- 
posits are geologically thickest here, so 
that the development is still in its in- 
fancy. The population served is more than 
100,000, and the improved service made 
possible by the changes and additions 
planned should greatly stimulate the rate 
of growth and further increase the de- 
mand for good service from the proper- 
ties. 


—— ms 


The Spread of the Electric Drive in 
Lancashire, England. 

Attention is called by the Engineering 
Times (London) to the growing tendency 
of Lancashire mill owners to use elec- 
tricity for driving their spinning mills, 
and its great superiority over steam is 
now generally allowed. The electric mo- 
tor has been proved to transcend steam 
on the score of reliability, efficiency, 
steadiness, regularity and small working 
cost. Horse-power for horse-power, the 
efficiency of driving in a mill is thirty-six 
spindles for electricity as against thirty- 
three spindles for steam. In the system 
of transmission of power there is a gain 
of nine per cent in favor of electric driv- 
ing, and the extra output due to elec- 
tricity is equal to 7.5 per cent. In the 
matter of steadiness and regularity of 
drive, so essential in the production of 
yarn, as the value of the finished product 
is impaired by irregularity, recent tests 
have shown that on a frame driven by a 
steam engine and belting, with special at- 
tention given to insure the best results, the 
revolutions per minute of the front roller 
varied between 118 and 113, whereas the 
speed is supposed to be 122. On a simi- 
lar machine, driven electrically by motor, 


the average speed of seventy-one readings 
was 121.35. Under these circumstances 
it is not surprising that manufacturer: 
and spinners are now bestirring themselves 
to replace the less trustworthy or efficient 
driving force by its more modern rival. 
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Position and Prospects of Copper. 

A discussion is given here of the situa- 
tion in the copper industry, particularly in 
England. While it can not be said that 
there is any danger of a famine, the lead- 
ing producers have been forced to advance 
prices steadily to protect themselves. The 
visible supply is only 9,500 tons, as com- 
pared with 18,000 tons at this time last 
year. The simple position, in fact, is that 
steadily as the world’s production of the 
metal increases, the consumption increases 
still more rapidly. In Europe the record- 
ed stocks do not exceed 5,200 tons, which 
is considerably less than a single week’s 
requirements. The quantity afloat is no 
more than 4,400 tons. Although the United 
‘States supplies Europe with an average of 
15,000 tons monthly, the contributions 
during the last few months have not been 
as great as this. During the twelve months 
ending April 30 the contributions were 
only a little over 191,000 tons, while for 
the preceding year they were over 216,000 
tons. The supplies from all quarters for 
the twelve months named have been only 
316,000 tons, as compared with 323,000 
tons the previous year. Statistics show 
that the progress in production has been 
as good as could have been expected, and 
that the world’s supply has more than 
doubled during the past eleven years. They 
show that, apart from Mexico, nothing 
very striking has been done by any of the 
secondary producers. Japan has done 
fairly well, but Europe has done poorly. 
The output from Spain and Portugal has 
been diminishing. Europe is indebted to 
the United States for sixty per cent of 
its copper and is likely to draw on this 
country for this proportion for a long time 
to come. It is pointed out that there is 
a great possibility of developing the pro- 
duction of copper in Canada, where there 
are valuable deposits in many localities. 
There is hope that the excellent ore in 
Cuba may soon be looked to to help out the 
supply.—Abstracted from Engineering 
(London), June 8. 

a 
Single-Phase Electric Railway at the Milan 
Exposition. 

The exposition which is being held in 
Milan, Italy, this summer is divided in 
two sections, located some distance apart. 
so that it seemed necessary to connect the 
two points by an easy, quick means of com- 
munication. This has been done by con- 


structing an electric railway connecting the 
two points, and the Finzi single-phase sys- 
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tem has been installed. The road is an 
elevated structure constructed of wood and 
iron, is double-tracked, and has a total 
length of a little less than 5,000 feet. The 
sharpest curve has a radius of 300 feet. 
and there is one grade of three per cent. 
The track is used as the return circuit. 
The overhead trolley system, with a roller 
collector, is employed. 
pended from the steel span wires, except 
at the stations, where it is supported from 
brackets. The span wires are attached to 
insulators fastened to saddles on the pole 
tops. Where bracket suspension is used 
there is a double insulation provided, the 
ordinary hanger being supported on two 
porcelain blocks. The current is supplied 
at 2,000 volts, fifteen cycles per second. 
and is capable of producing 3,600 volts. 
revolve at 600 revolutions per minute. 
The generator is rated at 600 horse-power, 
and is capable of producing 3,600 volts. 
It is driven by a gas engine, and is excited 
by a small motor-driven machine which 
runs parallel with a set of storage bat- 
teries. The rolling stock consists of four 
trains, each of four cars. The leading and 
trailing cars have each two motors, while 
the two intermediate cars are equipped 
with but one motor each. The motors are 
rated at thirty horse-power. Each train 
is capable of carrying 250 passengers. The 
maximum speed is twenty-four miles an 
hour. The leading and rear cars are pro- 
vided with motorman compartments, from 
either one of which the train can be op- 
erated. Control is effected through a step- 
down transformer, the controlling switch 


The wire is sus- 


making connection to any one of seven , 


taps on the secondary. The wiring for 
the distribution system, as well as that 
on the car, has been installed with an idea 
of conducting experiments at higher voit- 
ages, possibly up to 10,000, after the close 
of the exposition. The high-tension wires 
of the train are supported on porcelain in- 
sulators carried on the roofs of the cars. 
The power is supplied to the motors ai 
120 volts. The controller is supplied with 
a magnetic blowout to prevent sparking. 
The current collector is of the pantograph 
type, and makes contact at two points by 
means of two rollers. The cars are 
equipped with air brakes.—Translated and 
abstracted from L’Eclairage Electrique 
(Paris), June 2. 


Electricity for Power Purposes. 
Attention is called here to the growing 
importance of electric power for commer- 


cial and manufacturing establishments by 
J. N. Shoolbred, with particular reference 
to British conditions. At the present time 
almost the whole of England has been 
parceled out among a number of electric 
power companies, but political conditions 
have been such that the facilities there 
are generally poorer than in other im- 
portant countries, and England is thereby 
placed at a considerable disadvantage in 
its commercial competition with European 
and American markets. During the last fif- 
ty years the need of electrical energy in 
carrying out a large number of operations 
which are of almost primary importance 
to the welfare and interests of the commu- 
nity at large has become gradually more 
and more recognized. These are interests 


* of a public character, such as electric light- 


ing, traction; and of a private character, 
such as supplying the trading portion of 
the community with improved methods of 
carrying out their various kinds of manu- 
factures and in transporting their mate- 
rials; and of an almost national character 
in providing more favorable conditions for 
British commercial interests in the keen 
competition which has arisen against her 
in her own and foreign markets. It is 
admitted that a general supply of electrical 
energy, laid down under favorable com- 
mercial conditions and capable of com- 
plying with the requirements of all the 
above-mentioned interests, is becoming a 
matter of much moment to the community 
at large, far exceeding the limits of the 
private interests of certain trading and 
commercial circles. To insure the pro- 
duction of a supply of electrical energy 
under the most favorable conditions, es- 
pecially as to financial economy, the clash- 
ing of conflicting interests must be avoid- 
ed. It is with this object in view that 
the board of trade has been working, as 
well as some of the county councils, in 
the hope of reaching a certain uniformity 
in practice in two essential points. One 
is similarity in the nature of the electrical 
supply, and the other, uniformity of the 
gauge of the roadways used in transporta- 
tion. Certain of the plans which have 
been adopted by the various supply com- 
panies are described, and the desirability 
pointed out of reconciling the various and 
often conflicting interests which are found 
to occur. It is desirable that there should 
exist a mutual confidence between the sup- 
pliers and all classes of the supplied. 
United cooperation is necessary, so that 
all may feel that they are being treated 
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with consideration and a spirit of fair- 
ness. Only in this way will the country 
be put in such a position as to be able to 
compete with foreign countries.—Ab- 
stracted from the Engineering Times 
(London), June %. 
# 
Directed Wireless Telegraphy. 

In this section of his article on directed 
wireless telegraphy, Dr. F. Braun gives 
results of certain experiments conducted 
on his method, which was described in the 
LectricaL Review for June 16. Three 
vertical antennae were employed, each ex- 
posing 110 feet of wire, placed ninety- 
eight feet apart. The sending apparatus 
was arranged in a hut placed in the centre 
of the equilateral triangle formed by the 
antennae masts. It was possible to couple 
the wires together so as to produce in 
them oscillations in phase, or having any 
desirable phase difference. It was also 
possible to vary the amplitude of the os- 
cillations in any or all of the three wires. 
‘The experiments conducted were to deter- 
mine what shape the wave front took when 
operating with a fixed phase difference, 
and what was the influence produced on 
the field by altering this phase difference. 
On the assumption that all three transmit- 
ting wires are equal and that the condi- 
tions around the transmitting triangle are 
symmetrical, it should be possible to cause 
the field to shift 120 degrees by inter- 
changing the connections of the transmit- 
ting wires. In this way it is possible to 
examine the field for azimuths, 0, 120 and 
240 degrees, with a fixed point of observa- 
tion. It was found during the experi- 
ment that the systems differ before and 
after changing over, thus showing that the 
three transmitting wires are not equal elec- 
trically. From this it follows that the 
field is not actually zero, even if the con- 
ditions for zero field in any one direction 
are fulfilled. For example, it was found 
that when the maximum field measured 
in one direction was represented by the 
number, 30—this being proportional to 
the square of the voltage at that point— 
that the minimum field which could be 
produced by shifting the wires was repre- 
sented by the numeral, 2. It was believed 
that the observed asymmetry was caused by 
the presence of groups of trees and build- 
ings in close proximity to the apparatus. 
The observation point was about 4,000 feet 
from the transmitting system. The re- 
ceiving wire at this place was attached to 
a pole sixty-five feet high. The measure- 
ments were made with a bolometer and 
with a special type of galvanometer. To 
determine the difference of an alteration 
of the phase of the oscillations in the 


ELECTRICAL REVIEW 


different sending antennae, oscillations 
having different phase differences were set 
up and the wires successively interchanged 
as in the previous experiment. The result- 
ing wave shape, while not agreeing with 
that produced mathematically, corresponds 
closely to it in all cases, the difference 


being due to the asymmetry mentioned 
above. The results of this experiment 


show that the analytical study of the 
problem has been correct and that the 
field can be calculated for any given con- 
dition with sufficient accuracy. A num- 
ber of wave shapes are shown, computed 
from various assumed phase differences. So 
far no attempt has been made to use as 
a receiving system an arrangement of ap- 
paratus similar to that at the sending sta- 
tion, or in any way to favor waves com- 
ing from a given direction. Such arrange- 
ments are possible. One of these consists 
of a wire about one-half a wave-length 
long, stretched over the ground so that 
it slants upward toward the incoming 
wave. The excitation of such a wire is 
proportional to the vertical component of 
the incoming wave intercepted by the wire. 
but since the wire is set in oscillation as 
the wave proceeds along it, resonance will 
take place—Abstracted from. the Elec- 
trician (London), June 1. 
2 
Naval Wireless Telegraphy on the Pacific 
Coast. 

Commander H. C. Gearing, U. S. N.., 
describes here the progress being made in 
equipping the vessels of the navy and land 
stations along the coast with wireless ap- 
paratus. The Navy Department has not 
committed itself to any one system, but 
merely prepares specifications calling for 
a certain performance and accepts that ap- 
paratus which seems to fulfil the require- 
ments best. This department, which was 
given control of the coastwise wireless tele- 
graph stations, this including the island 
possessions and the canal zone, has drawn 
up a comprehensive scheme which con- 
templates having the entire coast of this 
country and of the island dependencies 
dotted with wireless telegraph stations, 
each in touch with its neighbor, and all in 
communication with Washington. At tie 
present time fifty-three vessels of war ere 
equipped with wireless telegraph appa- 
ratus. On the Atlantic coast, stretching 
from Maine to Galveston, there are twenty- 
nine stations in operation, and one is now 
being erected at Galveston. Attention is 
now being devoted particularly to the Pa- 
cific coast, where there are in operation six 
stations, with five others planned, whose 


erection only awaits the funds necessary. . 


There are, in addition, stations at Hono- 
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lulu, Guam, Cavite, in the Philippine 
Islands, and two other stations have been 
planned for the latter islands. The points 
selected for the Pacific coast stations are 
at distances averaging less than 250 sea 
miles apart. The equipments of the va- 
rious stations are described. At some points 
much difficulty was encountered on ac- 
count of the exposed situation. In gen- 
eral, a lighthouse site has been selected, 
so placed that no land intervenes between 
the adjacent stations. Transmission is 
thus had over water the entire distance. 
Point Loma is the station furthest south, 
which is near San Diego, while Cape Flat- 
tery is the point selected for the northern- 
most station. There will be another sta- 
tion at Admiral Head, on Puget Sound. 
There are four different systems employed 
in the Pacific coast stations. No difficulty 
is met in communicating between them. 
The navy trains its own operators, who 
form part of the naval force subject to 
all regulations. The code generally em- 
ployed is that known as the continental 
Morse, though the operators are required 
to be skilled in the American Morse and in 
the army signal code. The operator is 
required to be capable of performing the 
general duties of an electrician on a man- 
of-war, and he must be sufficiently expert 
in electrical matters to understand the 
design, manipulation, construction and re- 
pair of the delicate telegraph apparatus. * 
He must have an ear finely trained, for 
messages are frequently received by tele- 
phone. Although the navy wireless teie- 
graph system is a part of our war equip- 
ment, the stations are employed for public 
utility at the present time wherever they 
do not interfere with commercial com- 
panies. During the day, time-signals are 
sent seaward from them, and messages are 
received from ships at sea either by wire- 
less or by any recognized form of signal. 
The stations work in harmony with the 
weather bureau, receiving and displaying 
storm signals, and on the first of May last 
began the reception and transmission to 
Washington of daily meteorological obser- 
vations taken by ships at sea.—A bstracted 
from the Journal of Electricity, Power 
and Gas (San Francisco), July. 
New Turbo-Electric Plant for 
Wilmington. 

A company has recently been organized 
known as the Delmarvia Construction 
Company for building an entire new power 
plant and distribution system for serving 
residents of Wilmington, Del. This un- 
dertaking it is understood is being financed 
by Baltimore interests. A new plant is 
now under construction and is designed 
entirely for steam turbines. Two 500- 
kilowatt Westinghouse-Parsons units will 
be installed at the present time, with en- 
gine and motor-driven exciter units. The 
plant will furnish power to an alternating- 
current distribution system at a frequency 
of sixty cycles. 
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Methods of Getting New Business. 





A department devoted to the commercial development of Central Stations. 


for methods of increasing the demand for electric service. 


Managers are invited to contribute suggestions 








The Bell Telephone Company, of Phila- 
delphia, and the Delaware and Atlantic 
Telegraph and Telephone companies have 





adopted a very enterprising policy in going 


after new business. George G. Steele, ad- 


circular advertising the company makes 
use of a great variety of folders. 
these are particularly interesting and at- 


Some of 
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tractive, and seldom fall short of engaging 
the attention of the recipient and con- 
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Telephone District Manager, 
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The 
Bell Telephone 














vertising manager of these companies, has vincing him, to a partial degree at least, 


laid out a campaign of publicity which is 
bringing in results considerably beyond ex- 

















pectations. We reproduce herewith illus- 
trations of some of the newspaper adver- 
tising which the company has recently 
made use of, and also a copy of a circular 


of the utility of the telephone. Another 


very practical form of publicity which 








ONE END OF THE FOLDER OPENED. 


letter which is one of a series sent regu- phone. 





these companies make use of is a series of 
monthly calendars, each bearing a timely 
illustration and a suggestion with regard 
to some particular application of the tele- 





HOT! 


Summer short-distance and 
long- — trips, either busi- 
ness, social or pleasure, are 


easily, —. cheaply and 
if 


coolly you are a 
BELL TELEPHONE 
USER 


Telephone. District Manager 
from any pay station without 
charge for residence and busi- 
ness rates. 


USE THE BELL 


The 
Bell Telephone 











tained in the telephone field would doubt- 
less be duplicated if the same attention 
were given to the timeliness of arguments, 








Over 
2,000,000 
People Use It 


That's its best recommenda- 
tion to you. 

It must be that you don't 
know the rental. 

Telephone the District Man- 
ager -from any. pay station 
without charge. 


USE THE BELL 


The 
Bell Telephone 





SoME NEWSPAPER ADVERTISEMENTS. 


the detail of artistic effect and the proper 
arrangement of the advertisement typo- 
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using our Combined Inter- 
oo. 
No installation charge. 

Low annual rental. 
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USE THE BELL 
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Bell Telephone 
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graphically. A unique folder which has 


attracted considerable attention is repro- 
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fessional life keep men away from their homes. There 


are trips out of town, there are business friends to be - 


entertained in town, there are numberless things which may 
arise to keep a business man at the office beyond his cus- 
tomary time. @ This absence from home, if not expected,’ 
not only causes anxiety and worry to the family, but incon- 
venience to the household. @ With a telephone in the home 
this worry and annoyance is obviated ; a word of explanation 
to those af home saves all anxiety and. inconvenience. 
And when one ‘is away the satisfaction of being able to 
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larly to a selected list of possible telephone 
users in the territory covered by these 
companies. In addition to newspaper and 





THE OPENED-UP FOLDER. 


are quite applicable to central station prac- 
tice, and the success which has been at- tended treatment. 


Any or all of these business-getting ideas duced herewith. This explains itself, and 
the idea is certainly worthy of more ex- 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Duntley Portable Electric Drills. 

The success of any portable tool depends 
upon its ability to perform the work for 
which it was designed with the greatest 
dispatch, and the least consumption of en- 
ergy; its ease of manipulation; and its 





Fic. 1.—Sincie-Motor DRI... 


‘reedom from liability to break down 
under hard usage and rough handling. 
‘Nhe remarkable success attained during 
the past couple of years by the Duntley 
portable electric drills made by the Chi- 
cago Pneumatic Tool Company, Chicago, 
lll., has brought out a large number of 
requests for detailed mechanical and elec- 
trical descriptions of the construction of 
these tools. 

The drills are built in three distinct 





Fic. 2.—Stnete-Motor Dri... 


types, each adapted to its own particular 
class of work, but all embodying practi- 
cally the same mechanical features, differ- 
ing only in the design and general ar- 
rangement of the electrical parts. These 
three types are known as the single-motor, 








two-motor and three-motor drills, respect- 
ively. 
The single-motor drill which the manu- 


D.2-6Ee 





Fic, 3.—STEEL CaAsTING TO WHICH POLE 
Pieces ARE BOLTED. 


facturers consider adapted to all classes of 
general work for drilling in iron or steel 
up to one and one-quarter inches in diain- 
eter, is, as its name would signify, provided 
with one revolving electrical element 
or armature. Figs. 1 and 2 are general 





Fic. 4.—ARMATURE. 


views of the single-motor drills ranging 
in size from three-eighths of an inch ca- 
pacity for the breast drill, to one and one- 
quarter inches capacity for the 1-M-3-19. 
The magnetic-field casing shown in Fig. 


2 


3 is a steel casting of high permeability 





Fie. 5.—DrapHragM Carryine LOWER BALL 
BEARING. 


to which are bolted the drop-forged pole 
pieces. The armature, Fig. 4, is of the 
slotted type, with hand-wound coils of 


double silk covered magnet wire secured 
in place by means of wedges, no binding 
wire being used. The commutator is built 
up of hard-drawn copper bars, insulated 
with the best grade of amber mica, and the 
commutator sleeve is of machinery steel. 





Fic. 6.—PLANETARY GEAR WITH CASE. 


The shaft is of high carbon steel with the 
pinion out as an integral part of it and is 
hardened and ground at the bearings. The 
bearings are of the most approved bail 
type with provision for slight and play of 
the armature. Carbon brushes are used. 

The handles are of round hollow pipe 
located near the line of centre of gravity 
of the drill and the flexible leading in 
cable is passed through one of these 
handles. A special quick-break switch is 
mounted in the drill housing at the base 
of one of the handles and is entirely pro- 
tected from external injury. The switch 
cuts off all current entering the drill in- 
cluding the shunt-field current, which in 


p2-2 





Fig. 7.—DRiLu SPINDLE. 


some foreign makes of drills is broken only 
at the cable socket. A reversing switch 
is furnished when so ordered and is ar- 
ranged so that the drill can not be reversed 
without first throwing off the current by 
pushing the “off” button on the switch. 
The breast drill and 1-M-1-10 drills hay- 
ing capacities of three-eighths of an inch 
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and one-half an inch in iron, respectively, 
are shunt-wound,. while the larger drills 
are compound-wound. 

Fig. 5 shows the diaphragm carrying the 
lower ball bearing and serving to sepa- 
rate the electrical from the mechanical 





Fic. 8—Two anp THREE-Motor DRILL. 


transmission so as to exclude all oil from 
the windings. Fig. 6 is an illustration of 
the planetary gear with case. Fig. 7 
being another view showing the drill spin- 
dle with ball thrust bearing located at 
the base of the gear case casting. It 
can be readily seen that this system of 
gearing, first introduced in the celebrated 
Boyer air drills, manufactured by the Chi- 
cago Pneumatic Tool Company, brings 
into action two teeth of the pinion; bal- 


ances all strains on the bearings, and pro-_ #7". 
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Fic. 9.—Two-Motor DRILL, SECTIONAL VIEW. 


the 
the 
the 


duces a symmetrical tool with all of 
strains in one straight line between 
point of the drill and the point of 
feed screw. 

Provision is made for the application of 
grease to the gears which are all hardened 
by special process. The gears when run- 
ning at their normal peripheral speed of 
about 475 feet per minute are absolutely 


27-364 
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noiseless and on a drill capable of drilling 
one and one-quarter-inch holes in iron 
or steel, the energy required to drive them 
up to this speed empty is about eighteen 
watts or 1-40° of a mechanical horse- 
power. The total energy required by this 
drill running empty at full speed is eighty- 
three watts or one-ninth horse-power, in- 
cluding all mechanical and_ electrical 
losses. The temperature rise of the drill 


after ten hours’ full-load service will not 
exceed thirty-five degrees centigrade or 
sixty-three degrees Fahrenheit above the 
surrounding air. This is accomplished by 
the excellent electrical design in cou- 
nection with a special ventilating system 
which keeps a stream of cold air pouring 
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Fic. 10.—THREE-MotTor DRILL, SECTIONAL 
VIEW. 


through the windings at all times. A fan 
is provided on the armature shaft and re- 
volves at the speed of this shaft which is 
comparatively high and imparts a good 
velocity to the air. With the larger drills 
of this type working on one and one- 
quarter-inch holes in good cast iron one 
cubic inch of metal per minute can be 
easily removed. This is equivalent to 
one inch in depth per minute of one and 
one-quarter inch diameter. 

For drills capable of drilling holes 
larger than one and one-quarter inch 
diameter, if one armature is used the ar- 
mature becomes quite large in diameter 
and the speed must necessarily be reduced 
to keep down the peripheral velocity. It 
is for this larger work that the two and 
three-motor drills become desirable. By 
the use of two or three small armatures 
properly geared to the main driving spin- 
dle, a greater power can be secured for 
a given weight on account of the higher 
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speeds that the armatures can be run at 
with perfect safety. This seeming com- 
plexity of parts is made perfectly simple 
and free from liability to trouble by the 
special design and the superior con- 
struction used on these drills. 





Fic. 11.—PLAN ARRANGEMENT OF ARMATURE 
AND FreLp oF Two-Motor DRILu. 


Fig. 8 shows the general outside ap- 
pearance and Figs. 9 and 10 sectional 
views of the two and three-motor drills 
respectively. Since the construction of 
these drills is somewhat analogous they 
will be described together. Figs. 11 and 
12 show the plan arrangement of the ar- 
matures and fields which are peculiar to 
the Duntley drills and constitute one of 
the most important features. The outer 
casing is of non-magnetic material. It will 
be noted that the magnetic flux in each 
drill is series through the armature thus 
insuring the same speed for all three ar- 
matures (or two as the case may be). 

The fields are compound-wound and a 
very low starting current is required and 
at the same time a fairly close speed regu- 





Fic. 12.—PLAN ARRANGEMENT OF ARMATURE 
AND FIELD OF THREE-MoTOR DRILL. 


lation is obtained. The fans are placed 
on the upper or commutator ends of the 
armature and the air is drawn in here 
and forced out at the lower end. ‘The 
electrical construction of the parts in- 
cluding the switch is the same in genera! 
as for the single-motor drills previously 
described. The planetary gear arrange- 
ment is similar involving only such modifi- 
cations as are made necessary by the in- 
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crease in the number of driving pinions. 
The two and three-motor drills are, as 
previously stated, adapted to heavy drill- 
ing and are used for drilling in iron or 
steel up to two and one-quarter inches and 
for boiler plate reaming and stay bolt tap- 
ping. On large holes they have removed 
two and one-quarter cubic inches of casi 
iron per minute with comparative ease. 


=> 
—_> 





Westinghouse Alternating-Current 
Overload and Reverse-Current 
Relay. 

The protection of circuits operating in 
parallel against a reversal of the flow of 
energy has been one of the most difficult 
problems in the design of alternating-cur- 
rent power systems. For this purpose re- 
lays which act when the current reverses 
are employed to operate electrically con- 
‘rolled circuit-breakers. Heretofore these 
reverse-current relays have been of two 
ceneral types. The first consists of scme 
form of magnet, wound with two coils, 
one of which is supplied with current pro- 
yortional to the voltage and the other with 
current proportional to the current in the 
line. These coils under normal conditions 
oppose each other, but when the line cur- 
rent reverses their effects are added and 
operate the breaker. 

The second general type of relay for 
this purpose consists of a wattmeter fitted 
with moving contacts which can be ad- 
justed to trip the circuit-breaker at any 
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Fig. 1.—PERFORMANCE OF ALTERNATING-CUR- 
RENT OVERLOAD AND REVERSE-CURRENT 
RELAY—CURRENT ONLY—ZERO VOLTAGE. 


predetermined load in true watts in the 
direct overload direction or in the reverse 
power direction. 

A new instrument for the service de- 
scribed consists of a relay of the watt- 
meter type modified so that it will have 
practically the same torque at low power 
factors as at high power factors. The in- 
strument is also operative when the volt- 
age is zero and it has the additional fea- 
ture of inverse time element, so as to ex- 
ercise a selective influence and trip the 
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circuit-breaker in trouble without inter- 
rupting the circuits which are not affected. 
This relay is used principally for polyphase 
circuits. It consists of two electromagnets 
which operate two discs mounted on the 
same shaft, the mechanical construction 
being very similar to that of the type C 
integrating polyphase wattmeter made by 
the Westinghouse Electric and Manufac- 
turing Company. Instead, however, of 
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Fig. 2.—PERFORMANCE OF ALTERNATING-CUR- 
RENT OVERLOAD AND REVERSE-CURRENT 
RELAY—NORMAL VOLTAGE—UNITY POWER 
Factor. 






































driving a registering dial, the shaft is 
controlled by a spring and a moving arm 
is arranged to close a contact which is 
connected to the tripping coil of the cir- 
cuit-breaker. The inside of the electro- 
magnet is wound with the usual series and 
shunt coils, as in the wattmeter. A spe- 
cial winding is provided which automat- 
ically combines the influence of current 
alone, of voltage alone and of true waits 
alone. In the absence of voltage the in- 
strument is subjected only to the influ- 
ence of current, as in ‘an ammeter. In the 
absence of current the relay is, in effect, 
operative as a voltmeter. When the in- 
strument is actuated by both current and 
voltage in the varying degrees found in 
practice, there is a very effective combina- 
tion of the three elements. 

The performance of the instrument is 
best illustrated by the accompanying 
curves. In Fig. 1 and Fig. 2 the ordi- 
nates represent the setting of the station- 
ary contacts and the abscisse the corre- 
sponding currents required to close the 
contacts. Values to the right represent 
power in the normal direction and those 
to the left represent power in the reverse 
direction or power fed back toward the 
generator. 

With current only, 7. e., with zero volt- 
age on the line, the instrument is an ordi- 
nary ammeter type overload relay whose 
deflections are proportional to the square 
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of the current. This condition is clearly 
illustrated by Fig. 1. 

It should be noted that all curves shown 
are the result of actual test and correspond 
very closely to the calculations made in 
advance. 

With normal voltage and unity power 
factor, the current shown in Fig. 2 is ob- 
tained. This curve is similar to the curve 
in Fig. 1 except that it is shifted consid- 
erably to the right, thus shifting up the 
effect of the voltage element of the relay, 
which acts to deflect the movement in the 
direction of normal power. It will be seen 
that for a given setting a much greater 
current is required to close the contact 
when power is passing in the normal di- 
rection than when it is reversed. Further- 
more, the tripping currents in the norma! 
power direction are much greater in this 
case than in that illustrated in Fig. 1. 
with the same setting of contacts. For 
this reason, the relay may be set to oper- 
ate on a very low reversal, but, at the same 
time, it will prevent ordinary overloads 
from tripping the breaker and opening the 
circuit. Of course, a short-circuit would 
greatly reduce the voltage and thus the 
conditions shown in Fig. 1 would result 
and the relay would operate. 

The curve in Fig. 2 may be taken to 
represent the performance of the instru- 
ment fairly closely for any working power 
factor from seventy per cent leading crr- 
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Fig. 3.—PERFORMANCE OF ALTERNATING-CUR- 
RENT OVERLOAD AND REVERSE-CURRENT 
RELAY—100 PER CENT VoLTAGE—100 PER 
CENT CURRENT—VARYING PowWER FACTOR. 


rent to fifty per cent lagging current. The 
exact effect of variation in power factor 
with 100 per cent voltage and 100.5 per 
cent current is clearly shown in the vector 
diagram in Fig. 3, the tripping currents 
for a certain setting of the contacts being 
plotted as vectors and the voltage being 
vertical. 

If the relay contact is set at No. 7 (Fig. 
2) a current of 8.5 amperes will close the 
contacts at 100 per cent power factor. This 
will represent usually an overload of sev- 
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enty per cent, the relay operating from 
series transformers having five-ampere sec- 
ondaries. At this setting, 2.2 amperes or 
forty-four per cent of full load current 
will trip the circuit-breaker on reverse 
power. 

It will be seen that the relay may be set 































































































Scrics Trans. lf 
—wwww-+$ E 
s 
Shunt = 
8 AW Trans. s 
= 
5 cf B 
5 f— 
c 23 
E Shunt Trans. > S 
2 
Series Trans. a 
AAA Laas A 
WW a 4 
AAAAAAA 
VVVVVVTY 
A | Cc 
To Line 
Resistance 
To Relay 
7 a, 
ABE 
2 
= 
E 
§ 
3 
Relay b 
72 
2 
§ 
A G § 
3 
a 
4 
a. 
- | 
Direct Current Tripping Circuit [ 





Fie. 


DIAGRAM OF CONNECTIONS—ALTERNATING- 
CURRENT OVERLOAD AND REVERSE- 
CuRRENT RELAY TO TRANSFORMERS. 


for any desired ratio of overload to reverse 
by moving the position of the stationary 
contact. Loops in the winding of the coil 
are provided so that absolute values of 
these quantities for any ratio of overload 
to reverse can be obtained. 

There is an adjustment which varies the 
value of the inverse time element of damp- 
ing feature of these instruments. 

A number of these instruments have 
been installed on some of the largest power 
systems in the country and have given sat- 
isfactory results. In actual operation. 
when the tripping coils of the breakers 
take a large current, an auxiliary relay is 
provided to save the contacts of the main 
relay, which are designed to carry only 
about one ampere. 

The diagrams in Fig. 4 show the con- 
nections from the relay to the trans- 


formers. 
— > 


The Derby Gas Company, Derby, Ct., 
has retained W. S. Barstow & Company, 
56 Pine street, New York, as engineers in 
making extensive additions to its electric 
power plant and distributing system. The 
present plant will be remodeled to conforin 
with the new installation. When the plant 
is completed it will be one of the most 
modern of its kind and will include some 
interesting departures from current prac- 
tice. 
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Small Curtis Turbines. 

The success attending the use of small 
direct-current, horizontal-type Curtis 
steam turbine generating sets, made by 
the General Electric Company, Schenec- 
tady, N. Y., warrants a description of 
this type of electrical apparatus. Not 
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only is this machine suitable for use where 
reciprocating engine-driven generators 


have formerly been used, but on account 
of its compactness and simplicity of con- 





Fie. 1.—Drrect-CuRRENT, HorizontaL TyPE Curtis TURBINE. 


struction it has been adopted for new 
ones. 

Perhaps the most evident reason for 
the advantages claimed for this type of 
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generating apparatus is the fact that it 
embodies all the good points of rotary nio- 
tion. Vibration and wear are reduced to 
a minimum in the turbine. On this ac- 
count the machine may be placed on light 
and inexpensive foundations, and on ac- 
count of the compactness of the entire set, 
it is well adapted for train lighting, as an 
exciter in generating stations and for aux- 
iliary power of all kinds where small space 
and quiet running as well as minimum ex- 
pense for installation are of importance. 
Machines of this type are built for these 
purposes in sizes from fifteen kilowatts 
to 300 kilowatts, for operating either con- 
densing or non-condensing at pressures 
ranging from eighty to 200 pounds in the 
smaller sizes and from 100 to 200 pounds 
in the larger types, without reducing valve 
and at any degree of superheat up to about 
200 degrees Fahrenheit without danger of 
injury. 

Another important advantage of the 
steam turbine generator set is the smali 
number of bearings. The turbine set has 
only its main shaft bearings and link be- 
tween governor and valve. In the smaller 
sizes of turbines the bearings are sup- 
plied with oil by the usual oil rings and 
wells of ample proportions. In the larger 
sizes a closed oiling system is used pro- 
vided with an oil circulating pump. Such 
a pump is shown at the right of Fig. 1. 
Since the system is closed, there is no 
waste of oil from spattering or other 
causes. Nio internal lubrication is neces- 
sary in the Curtis steam turbine, and a: 
a result the exhaust steam can be used 
in heating systems or in manufacturing 
processes, as it is entirely 
free from oil. 

The speed of the turbine 
is held constant by a centrif- 
ugal governor which con- 
trols the steam supply enter- 
ing the turbine. A uniform 
speed is obtained irrespect- 
ive of load conditions. In 
addition to the regular gov- 
ernor an emergency gover- 
nor is supplied which shuts 
off the steam, if for any rea- 
son the speed should rise a 
certain percentage above 
that fixed as normal. This 
entirely eliminates any dan- 
ger of excessive speeds. 

On account of the rugged 
construction of the Curtis 
turbine, it is not subject to 
injury in case it is by accident flooded with 


water. 


The generators in these turbine sets gain 
indirectly in compactness because of the 
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higher operating speeds as compared with 
generators of the engine-driven type, and 
the cylindrical design of the turbine suits 
exactly the compact, well-proportioned 
electrical unit. 

From their compactness and absence of 
vibration, the small Curtis steam turbine 
sets have found a wide field in electrical 
train lighting, mounted either on the loco- 
motive, or in the baggage car, as exciter 
sets in power-houses, and for small power 
and lighting installations. Being easily 
and quickly located in an odd corner they 
have been found exceptionally well adapted 
for auxiliary units in manufacturing cs- 
tablishments. In the smaller sizes the 
set makes an ideal unit for marine work. 
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Stanley “Riveted Frame” Type 
Polyphase Induction Motors. 


The Stanley-G. I. Electric Manufactur- 
ing Company, Pittsfield, Mass., has design- 
ed and placed on the market a new type 
of induction motor, commonly designated 





‘‘“RIVETED FRAME” Type PoLyPHASE INDUCTION MoTorR. 


as the “riveted frame” type. This new type 
is held to be as distinct an advance in the 
induction-motor line as was the “squirrel 
cage” type over the original Stanley type. 

The active material, consisting of lami- 
nated iron core and windings is supported 
in frames so designed that the laminations 
are freely exposed to the air and the heat 
radiated without obstruction. In the larger 
sizes it is desirable to build up the lami- 
nations in sections so that the framework 
must be reinforced across the outer sur- 
faces of the core by ribs to which the 
punchings are secured. These ribs are of 
liberal strength, but properly proportioned 
so that nearly all of the outer surfaces of 
the laminations are exposed to the air. 

In the smaller sizes it has been possible 
to do away with these cast-iron ribs and 
hold the frame together by means of a 
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riveted construction, which leaves the lami- 
nated iron core freely exposed to the air 
around its entire periphery. In this way 
it is unnecessary to use end castings of 
greater diameter than the laminations, ard 
thus the dimensions and weights of the mo- 
tors are greatly reduced. The design and 
construction are such that the assembled 
structure is made rigid and incapable of 
distortion. 

The laminations are of the best quality 
of iron carefully annealed, and individ- 
ually japanned to prevent the circulation 
of eddy currents. 

The field windings consist of form- 
wound coils carefully proportioned so that 
when they are in place there are no undue 
strains on the insulation. Carefully se- 
lected insulating material is used, and by 
a special process the field winding as a 
whole is thoroughly saturated with a suit- 
able insulating compound after it has been 
placed in the slots, making it practically 
moisture proof. This special treatment also 
holds the individual wires in place so as to 
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in which it is possible for injurious par- 
ticles to fall on the windings and damage 
them. ; 

The bearings are self-aligning and of 
liberal proportions so as to reduce their 
wear to a minimum. They are oiled by 
means of rings, and the oil reservoirs carry 
an ample supply of oil. Gauges which 
indicate the amount of oil in the reser- 
voir, and taps for drawing off the oil, are 
provided. 

The armature or rotor is of the short- 
circuited or squirrel cage type. No 
switches or moving electrical contacts 
whatever are used, so that the motor }s 
unaffected by dust or dirt. Furthermore, 
there is no danger from electric sparks. 
The laminated punchings are mounted 
directly on the shaft and held in place 
by a simple and ingenious arrangement. 
The armature bars or conductors are 
placed in the slots, and the overhanging 
portions of the teeth assist in preventing 
the bars from being displaced by centrif- 
ugal force. The rings on the ends of the 
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prevent any possible chafing of one wise 
upon another, and furthermore very great- 
ly assists in the conduction of the heat 
from the interior to the exterior of the 
coils, where it is carried away by means of 
ventilation and radiation. 

The heads or end shields which contain 
the motor bearings are bolted to the frame. 
They are so arranged that by bolting them 
on in different positions the motor may 
be operated on the floor, wall or ceiling 
without any other change, the oil reser- 
yoirs being kept in a horizontal position. 
These shields are carefully proportioned 
and of such stiff construction as to hold 
the bearings and therefore the motor 
armature absolutely in position. They 
are also so shaped as to entirely protect 
the ends of the motor coils instead of be- 
ing open, as in some styles of construction, 


armature which short circuit the bars are 
so fastened to them as to reduce the re- 
sistance of contact to a minimum. The 
free radiation of the heat is greatly fa- 
cilitated by the use of several thin discs 
instead of a single solid ring. 

The feet of the motor are a part of the 
end frame casting and are spread well 
apart so as to give the motor a substan- 
tial base. These end castings are care- 
fully proportioned and so designed that 
they are exceedingly stiff and rigid. 

With each motor is furnished a cast- 
iron sliding base with an adjusting 
screw for tightening the belt.. This screw 
is located centrally, exerting an even 
pressure. The movable parts of the base, 
to which the motor feet are bolted, are 
connected together underneath by an iron 
web which eliminates all distorting strains. 
The base may be used with equal readi- 
ness for floor, wall or ceiling mounting, 
and for horizontal or vertical belting. 
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The General Electric Tantalum 
Incandescent Lamps. 


The latest improvement in the electric 
incandescent lamp field is the tantalum 
lamp, which has a filament composed of 
the rare metal “tantalum,” capable of 
withstanding very high temperatures and 
giving a very brilliant white light. This 
lamp is now being produced in this coun- 
try at the General Electric Company’s 
lamp works at Harrison, N. J., and is of- 
fered by them to the electrical trade as a 
lamp giving the highest efficiency of any 
form of commercial incandescent lamp 
available to-day. 

The saving in the cost of the lighting 
to the customer puts a large premium 
upon higher efficiency lamps and ‘the 
latest production of invention and re- 
search is really notable in results obtained. 
The General Electric tantalum lamp gives 
an actual efficiency of two watts per candle, 
based on the mean horizontal English Par- 
liamentary Standard, with an average use- 
ful life on direct-current circuits of 700 
hours or more. 

The construction and general appear- 
ance of the new lamp are clearly shown in 
the accompanying illustrations. When used 
with the special Holophane “Pagoda” re- 
flectors provided with the lamps, the down- 
ward lighting efficiency is increased to 
one watt per candle or better. Two forms 
of reflectors are provided, the “distrib- 
uting” form which gives a characteristic 
Meridian distribution, and the “concen- 
trating” form which gives a more central- 
ized distribution beneath the lamp. 

The lamp is at present supplied by the 
General Electric Company in but one size, 
having a consumption of forty-four watts 
and giving a mean horizontal rating of 
twenty-two candle-power. : It is: made for 
voltages of 100 to 130 volts and fitted only 
with standard Edison base. It is not 
recommended for use on alternating-cur- 
rent circuits. 

This lamp will enable central stations 
to reduce the cost of lighting to the cus- 
tomer and therefore meet and resist com- 
petition, secure additional desirable busi- 
ness and increase its net earnings. The 
company makes the following statement: 
“While the first cost of the GE tantalum 
lamp is somewhat higher than that of the 
ordinary carbon filament lamp, this addi- 
tional cost is saved several times over by 
the consumer buying light at average me- 
ter rates given by electric lighting com- 
panies. The average life of the lamps is 
about 750 hours and the value of the GE 
tantalum lamps as shown by the saving 
they secure in consumers’ cost of lighting 
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at various rates per kilowatt-hour, is given 


in the following table: 


Saving in Cost of Current at Various 
Rates of Twenty-two Candle-Power, 


Forty-four-Watt GE Tantalum 
_,, Rate per Lamps. 
ce geal Over Present 3.5 Over Present 3.1 
; Watts per Candie Watts per Candle 
22 Candle-Power 25 ( andle-Power 
Lamp. Lamp. 
10 $2.47 $1.80 
1l 2.83 1.98 
12 2.97 2.15 
13 3.24 2.33 
14 3.47 2.51 
15 3.72 2.69 


“It is expected that the new lamp will 
he supplied to lighting customers on di- 





GE Tantatum Unit, 22 CaNnDLE-Powerr, 44 
Watts, CONCENTRATING Form. 
rect-current circuits on a liberal policy as 
to charges, either on a renewal or on a pur- 
chase basis. The lamp possesses several 
very attractive features which should ap- 
peal both to the central station man and 
to his customer. The advertising value of 
this new lamp as a novelty represents an 
asset to the lighting company first intro- 
ducing it to the public in its section. The 
brilliancy and quality of light of the 





GE TantaLtum Unit, 22%. CanDLeE-Power, 44 
Watts, DISTRIBUTING Fok. 
tantalum lamp is unsurpassed and is pre- 
dicted to render it most attractive to the 

consuming public. 

“On an equal pro-rated useful-life basis 
with present sixteen-candle-power 3.1 
watts per candle lamps, central stations 
now supplying free renewals of sixteen- 
candle-power, 3.1 watts per candle lamps 
could afford to supply tantalum Jamps at 
a low figure without adding to their pres- 
ent lamp-renewal costs. Central stations 
now furnishing free renewals of 3.5 watts 
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per candle lamps could similarly supply 
the tantalum at a little higher figure with- 
out increasing their renewal costs, |) 
any case the consumer, as shown by the 
foregoing table, would save several times 
the value of the charges of the tantalum 
lamp. 

“Central stations will have opportunity 
to exploit the tantalum lamp with thor 
customers and give them every opportuni|: 
to profit by their use. The advertisiny 
value of this new lamp as a novelty will 
no doubt be taken the fullest advantage «/ 
to the end of pleasing the progressive ari! 
most desirable customers and exemplity- 
ing a progressive policy on the part of ily 
central station.” 





Erie Railroad Electrification. 

The management of the Erie railroad, 
which has for the last two years conducte:! 
a thorough investigation into the possi- 
bilities of electricity as a railway motiv« 
power at a recent meeting of the boar| 
of directors decided to take the initia! 
steps of operating electric trains by con- 
tracting with Westinghouse, Church, Kerr 
& Company for the installation of an elec- 
tric system on its Rochester and Moun‘ 
Morris division, a distance of thirty-five 
miles. 

This decision of the Erie railroad man- 
agement seems to be of the greatest im- 
portance when the facts are taken into 
consideration which led up to it. The 
company’s electrical board, which consists 
of such engineers as J. M. Graham, B. 
J. Arnold, L. B. Stillwell and A. W. Will- 
jams, has had the matter under advise- 
ment for a period of two years. Mr. Gra- 
ham has been on a personal tour of in- 
spection of electric railway systems in this 
country, as well as in Europe, and there 
can. not be any doubt that the recommen- 
dation of the board in favor of electricity 
is about as high an approval as electric 
railway propulsion could ask for. 

The system which the board of the Erie 
has decided to adopt is the Westinghouse 
single-phase, alternating-current railwa) 
system, the same which is now being in- 
stalled by the New York, New Haven « 
Hartford Railroad Company. 

The preliminary contract with Westing- 
house, Church, Kerr & Company calls for 
the electrification of thirty-five miles 0! 
the company’s line from Rochester te 
Mount Morris, the equipment of a trans- 
former station and the installation of seveu 
electric cars. These cars will be operated 
by single-phase motors, probably four ai 
.90 horse-power capacity each to one car. 
The line construction calls for the single- 
phase catenary trolley system. The cars 
will be used to ‘haul passenger as well as 
freight cars. The power for the operation 
of the road is to be obtained from the 


Niagara Falls power plant. 
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CURRENT ELECTRICAL NEWS 








DOMESTIC AND EXPORT. 


ROCHESTER & ELMIRA RAILROAD COMPANY INCORPO- 
RATED—The Rochester & Elmira Railroad Company has filed a 
certificate of incorporation at Elmira, N. Y. The company is capi- 
talized at $4,000,000. It is organized for the purpose of erecting 
and operating a street surface railroad between Rochester and El- 
mira, using any kind of power except steam. It is to be 120 miles 
long and will extend through the counties of Monroe, Livingston, 
Steuben and Chemung. 


ELECTRIC POWER FOR GAFFNEY, S. C.—Preparations are 
being made on Broad river, four miles from Gaffney, S. C., by the 
Dovo Construction Company, of Pittsburg, for the erection of a 
$2,000,000 electric plant, which will be completed in about eighteen 
months. The mills in this section will be supplied with power 
from this plant, and with the advantages here as to climate and 
reasonable prices of sites for manufacturing purposes, no doubt 
a great many other industries will follow. 


CONSOLIDATED GAS COMPANY, OF BALTIMORE, ACCEPTS 
CONSOLIDATION—The stockholders of the Consolidated Gas Com- 
pany, of Baltimore, Md., have voted to accept the proposed plans 
for consolidation with the Consolidated Gas, Electric Light and 
Power Company. General Ferdinand C. Latrobe, president of the 
gas company, will become president of the consolidated companies, 
and Alton S. Miller, vice-president of the power company and gen- 
eral manager of the gas company, will become vice-president and 
general manager. 


GUADALAJARA, MEXICO, TRAMWAY TO BE COMPLETED 
THIS YEAR—Work on the Guadalajara tramway will be com- 
menced early in July. B. Targa, directing engineer of the firm of 
Schondube & Neugebauer, of Mexico City, which has the contract 
for the railway, has been at Guadalajara, going over the prospects 
for the line. It is probable that a subcontract will be taken for 
construction by George E. Ulrich, a contractor who has been identi- 
fied with railroad construction in Mexico for several years. The 
line will extend from the Mexican Central station to the cotton mills 
of the Compafiia Industrial. 


TROLLEY RAILROAD PURCHASED—tThe Pittsburg & Alle- 
gheny Valley Street Railway Company, including a completed line, 
franchises, rights of way, power-houses and all rights of the road 
now under construction, was bought on June 20 by M. K. McMul- 
len and others for $2,000,000. The deal was announced by Captain 
W. H. McKinley for the railway company. The railway company 
was organized about a year ago and began to operate cars for the 
first time last March. The line extends for eight miles from Apollo 
to Leechburg, and there is an additional twenty-five miles now 
under construction to be completed in eight months. 
carry the line to New Kensington and Parnassus, where it will con- 
nect with the Pittsburg Railway Company lines. 


OHIO TRACTION DEAL—AIll contracts have been signed and 
arrangements made for the transfer of the Tucker, Anthony & 
Company traction holding in Stark and Tuscararas counties, Ohio, 
to the Northern Ohio Traction and Light Company, an Everett- 
Moore concern. The Tucker-Anthony properties are owned in 
Boston, Mass., and are valued at about $4,500,000. The transfer 
will occur early in July and will include the Canton-Akron line, 
Canton City lines, Canton-Massillon lines, Canton-New Philadel- 
phia line and the Tuscararas Traction, Company. The Boston peo- 
ple have agreed to accept stock in consideration and take an active 
part with the Everett-Moore people in the management of the con- 
solidated company. This will double the trackage of the Northern 
Ohio and give it earnings of about $1,600,000 for the year. 


CHICAGO TRACTIONS—The Chicago traction companies have 
placed a total valuation upon their tangible properties of $47,505,- 





This will. 


154.58. The Chicago City Railway’s figures were $20,103,935.89, 
and the Union Traction Company’s, $27,401,218.69. The totals were 
far above the estimates which Mayor Dunne and his associates ex- 
pected. They had been counting upon a figure based upon the Ar- 
nold report, showing the valuation of the physical property for 
rehabilitation purposes. If the $35,000,000 counted on for rehabili- 
tation is added to the fixed sum, the aggregate would be over $82,- 
500,000. Even this figure is nearly $8,000,000 more than the voters 
authorized the mayor and the council to expend for a municipal 
street railway system. The valuation placed on their property as 
a selling price for the North Chicago and West Chicago and the 
City Railway systems is within $12,000,000 of the authorized Mueller 
certificate issue, and would leave only that amount to put the lines 
in shape. 


NEW YORK, NEW HAVEN & HARTFORD ASKS FOR FRAN- 
CHISE FOR A CONNECTING ROAD—An application has been 
made t Rapid Transit Commission by the New York, New 
Haven &, Hartford Railroad Company for a franchise to construct 
a connecting branch between its main line at Woodlawn and the 
Harlem river and the Portchester Railroad at a point near West 
Farms. In the construction of the New York Connecting Railroad, 
which will join the new Pennsylvania terminal at Long Island City 
with the New Haven at Port Morris in the Bronx, the company has 
apparently found a way out of the difficulty of entering New York 
city over the New York Central tracks. Woodlawn is in the neigh- 
borhood of Two Hundred and Fortieth street, and by building a 
track two or three miles long the company can reach the Harlem 
river and the Portchester Railroad at West Farms. The Connect- 
ing Railroad is a corporation jointly owned by the Pennsylvania 
and the New Haven roads, and is to be used in common by both 
systems. 


ELECTRIC ROAD BETWEEN CHATTANOOGA AND NASH- 
VILLE, TENN.—It has been announced that S. H. Fisk and asso- 
ciates of the Great Falls Power Company, Chattanooga, Tenn., will 
begin the erection of the proposed electric railway between Nash- 
ville and Chattanooga in the near future. It is also stated that these 
interests have purchased several thousand acres of coal, iron and 
timber lands in the mountain section near Chattanooga and that 
they will develop these lands to the highest degree. The proposed 
electric railway will carry both freight and passengers, connecting 
with the Southern Railway at Oates Island, on the Tennessee river, 
via the new Stevenson extension. A bridge costing $150,000 will 
be built across the Tennessee river, thus connecting the road with 
Chattanooga. By the construction of this road it is claimed that 
the distance between Chattanooga and Nashville will be shortened 
about thirty miles. The road will be operated by power generated 
at the Cancy Fork power plant, which will have a capacity of some 
80,000 horse-power. 


BALTIMORE CAPITALISTS TO: BUILD NORFOLK & ATLAN- 
TIC CONNECTIONS WITH JAMESTOWN—Baltimore capitalists 
have incorporated the Norfolk & Jamestown Exposition Railway 
Company with a capital stock of $300,000, for the purpose of build- 
ing and operating electric lines from points on the Norfolk & At- 
lantic Terminal to the Jamestown Exposition grounds, and to points 
in the neighborhood of Sewall’s Point and Norfolk. The officers 
of the company are: president, Alexander Brown; vice-president, 
B. H. Griswold; secretary and treasurer, Austin McLanahan. These 
officers, with John I. Rowe, Irving E. Campbell, William L. Royall 
and John J. Blake, of Richmond, Va., are the incorporators. The 
company has the right to acquire and lease power-houses, car barns, 
equipment and other property incidental to street railway traffic, 
and to own, hold and guarantee the stocks and bonds of other cor- 
porations. The Norfolk & Atlantic Terminal Company is an elec- 
tric railway line and the only railway running from Norfolk to 
the Jamestown Exposition grounds and to Sewall’s Point, which is 
the terminus of the New Tidewater Railway Company. 
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ELECTRIC RAILWAYS. 


PHILADELPHIA, PA.—The Allegheny Valley Street Railway 
Company has increased its capital stock to $2,000,000. 


PEKIN, ILL.—The village board of Mackinaw has granted the 
McKinley interurban railway a franchise through that village. 


PORTLAND, ORE.—The Portland Railway Company will spend 
$350,000 on improvements to its tracks within the city of Portland 
this season. 


SCRANTON, PA.—A charter has been granted to the Mount 
Lookout Street Railway, which is to be built, a distance of seven 
miles, between West Pittston and Bennetts. 


CORRY, PA.—A trolley line from Corry to Erie is to be built 
at once, a contract having been given to Charles Van Bibber, of 
Boston, Mass. He will start work immediately. The road will 
cost $1,000,000. 


WARREN, OHIO—It is said that an electric road will soon be 
built between Meadville and Conneaut lake. Right of way has 
been secured for the entire route, the last link being granted by 
the Linesville council. 


LOWELL, MASS.—The Lowell & Fitchburg Street Railway Com- 
pany has been authorized by the railroad commissioners of Massa- 
chusetts to issue $200,000 original capital stock for the building and 
equipping of its railways. 


REDDING, CAL.—The Shasta county board of supervisors has 
granted a franchise to the Redding & Red Bluff Electric Railway 
Company to lay a track over the Balls Ferry bridge, and also to 
occupy East street in Anderson. 


AURORA, ILL.—The Aurora, De Kalb & Rockford Electric Rail- 
way Company has purchased the De Kalb & Sycamore Electric line; 
the line will be a portion of the electric railway system to be 
operated between Aurora and Rockford. 


AUSTIN, TEX.—R. W. Carroll, a member of the firm of Will- 
iam Gallatin Carroll & Company, has been granted a franchise, 
authorizing the construction and operation of a line of street rail- 
way over certain thoroughfares of Austin. 


BINGHAMTON, N. Y.—President G. Tracy Rogers, of the Bing- 
hamton Railway Company, has closed a deal by which he purchases 
the entire interests of J. A. Powers in the Waverly, Sayre & Athens 
Traction Company and the Waverly Electric Light and Power Com- 
pany. 


DUQUOIN, ILL.—The council has granted a franchise for a sub- 
urban electric line to S. B. Eaton and John Forester to extend from 
Duquoin to the three new east side mines. A similar franchise has 
been granted to Joseph S. Turley and R. F. Kilgen, of St. Louis, 
who will build a line from Duquoin to connect their mines with the 
east side lines. 


BRYAN, TEX.—The committee having in charge the promotion 
of the Bryan College trolley line held a meeting, and Dr. N. H. 


Brown, of the Agricultural and Mechanical College, submitted fig- , 


ures showing that the line could be built and equipped for $65,000. 
The city council will be asked to grant a franchise for a trolley line 
and power plant. 


COLUMBUS GROVE, OHIO—Thomas Elliott, chief engineer for 
the Schoepf-Widener-Dolan traction lines, gives out a statement 
in which he says an independent right of way has been secured 
from Maumee to the south city line of Toledo. It is also understood 
a new power-house will be erected for the end of the line from 
Lima to Toledo, and that the same may be located at Miami. 


SHARON, OHIO—The Cleveland, Youngstown & Eastern Rail- 
way Company has been incorporated with a nominal capital of 
$1,000. This is the reorganization name of the Eastern Ohio Trac- 
tion Company. The incorporation is a preliminary step to the 
final organization of the old Eastern Ohio company. The new road 
will be extended from Chagrin Falls, Ohio, to Garrettsville, where 
a connection will be made with the Mahoning & Shenango Railway, 
the two lines forming a through route from Cleveland to Sharon. 


ELECTRICAL REVIEW 





Vol. 48—No. 2¢ 


ELECTRIC LIGHTING. 


RICHTON, MISS.—A local company has been organized to in- 
stall an electric plant at Richton. 


LOUISVILLE, KY.—Work will begin at once on a $40,000 addi- 
tion to the plant of the Louisville Lighting Company. 


MARBLE FALLS, TEX.—An order has been placed for ma- 
chinery for an electric light and power plant for Marble Falls. 


PASCO, WASH.—Construction work preparatory to the installa- 
tion of city electric light and water plants for the town of Pasco 
will be commenced at once. 


NEWBURGH, N. Y.—The Newburgh Light, Heat and Power Com- 
pany has been awarded the contract for street lighting. The price 
is to be $82.50 for each arc light. 


CONNELLSVILLE, PA.—The New Haven town council has or- 
dered the West Penn Lighting Company to discontinue its arc light 
service. A municipal lighting plant will be established. 


OLYMPIA, WASH.—The Olympia city council has passed a fifty- 
year franchise, granting to M. F. Kincaid, of Seattle, chairman of 
the state board of control, the right to operate electric light and 
power, steam heat and other plants in the city. 


WILMINGTON, DEL.—An order has been placed by the Wilming- 
ton Light, Power and Telephone Company for an additional 1,000- 
kilowatt Westinghouse generator. This doubles the original capacity 
of the company’s plant and provides an ample reserve. 


MARTINSBURG, W. VA.—Plans for the erection of a large power 
plant on the West Virginia bank of the Potomac at dam No. 4, by 
the Martinsburg Power Company, have been completed and work 
has been commenced. The plant will generate 2,000 horse-power. 


CHEYENNE, WYO.—A mortgage executed by the Northern Colo- 
rado Power Company in favor of the Central Trust Company, of 
New York, has been filed for record. The company recently pur- 
chased the electric light plants at Cheyenne, La Fayette, Fort Col- 
lins and other places. 


EAST HAMPTON, CT.—The contract for the power plant and 
dams, which the Salmon River Power Company proposes to erect 
near Leesville, has been awarded to the Rhode Island Contract En- 
gineering Company, of Providence. The contract calls for the ex- 
penditure of about $50,000. 


EUREKA SPRINGS, ARK.—The city council of Berryville has 
granted a ninety-nine-year electric light franchise to the King’s 
River Electric Power Company. The King’s river will be dammed 
at a point nine miles from Eureka Springs and six from Berryville. 
The company is incorporated for $75,000. z 


NEWARK, N. J.—The United Electric Company has received the 
five-year contract for the iighting of West Orange. The company 
has agreed to furnish the light to the town for $85 per 1,200-candle- 
power light per year for the five years’ duration of the contract, and 
will allow the town $500 worth of light and power for the public 
buildings free. 


ROCHESTER, N. Y.—Governor Higgins has signed the bill per- 
mitting Rochester, but not the other second-class cities, to award a 
street lighting contract to the lowest bidder, even where such a bid- 
der had no plant at the time the White charter went into effect. 
The bill gives the Rochester common council authority to give a 
fifty-year franchise to such lowest bidder. 


BELOIT, WIS.—The common council of Beloit has closed a con- 
tract with the Beloit Water, Gas and Electric Company for street 
lighting for a period of ten years. The city is to have 100 or more 
2,000-candle-power lamps at $60 per year. This is an increase of 
thirty over the number of lamps which were in use under the old 
contract and the rate is also a little higher than formerly. 


BATAVIA, N. Y.—The Genesee County Electric Light, Power 
and Gas Company, which lately secured a franchise for supplying 
Batavia with electric power, has signed a contract for four thirty- 
three-kilowatt transformers for installation in the transformer house 
in the village. The contract calls for their installation October 1, 
and it is expected that on or about that date the company will be 
supplying power in the county. ; 











June 30, 1906 


PERSONAL MENTION. 


MR. W. R. COOPER, M. A., B. Sc., has accepted the position of 
editor of the Electrician (London) in the place of Mr. F. C. Ra- 
phael, who retires on June 30. 


MR. CYRUS O. BAKER, the platinum importer and refiner, and 
his wife are enjoying a rest and visit at the beautiful Aspinwall 
Hotel, Lenox, Mass. The conditions of the platinum industry will 
probably take Mr. Baker to Europe in a short time. 


MR. W. C. PAGE, who for a number of years has been district 
manager of the Palmyra (N. Y.) exchange of the Empire State Tele- 
phone Company, has been promoted to the office of the general con- 
tracting department, with headquarters at Syracuse. 


MR. A. T. CLARK AND MR. OSCAR HOPPE, of the American 
Circular Loom Company, Chelsea, Mass., were New York visitors 
last week, and met a number of friends at the Electrical Club. They 
report a constantly increasing demand for their product. 


MR. N. B. ROPER, formerly chief engineer for the Cananea 
Consolidated Copper Company, Cananea, Mexico, has recently been 
engaged by the Power and Mining Machinery Company,- Milwaukee, 
Wis., as mining engineer to represent the company at its New York 
city sales office, 52 William street. 


MR. ALEXANDER HENDERSON, the well-known representa- 
tive of the American Circular Loom Company, has been receiving 
the congratulations of his friends on his escape from injury in the 
wreck of the Atlantic City flyer, Monday, June 11. Mr. Henderson 
was in one of the derailed Pullmans, but aside from a severe bump- 
ing was uninjured. 


MR. W. A. LIEBLEIN has been appointed manager of the Salt 
Lake City (Utah) branch of the Power and Mining Machinery Com- 
pany, Milwaukee, Wis. Mr. Lieblein was for a number of years 
manager of one of the large Cripple Creek mining properties. Dur- 
ing the past few years he has represented the Rand Drill Company 
as manager of its Salt Lake City office. 


MR. WALTER H. WHITESIDE, president of the Allis-Chalmers 
Company, Milwaukee, Wis., accompanied by his wife and daughter, 
sailed from New York for Liverpool on June 19 on the Cunard 
steamer Caronia. They will devote several weeks to a recreation 
trip abroad. Mr. Whiteside and his family will visit various points 
of interest in England, Germany, Switzerland and France. 


Mk. W. C. MAcDOWELL, formerly connected with the mining 
department of the New York office of the Power and Mining Ma- 
chinery Company, Milwaukee, Wis., has been appointed manager 
of the El Paso (Tex.) office of the company. Mr. MacDowell’s terri- 
tory will comprise all of old Mexico, New Mexico and parts of Texas 
and Arizona. He has had many years’ practical mining experience, 
and is well known to the mining fraternity in almost every mining 
district in the United States and Mexico. He has been connected 
with the company ever since its purchase of the old Holthoff Ma- 
chinery Company in 1903, and for nine years previous to that time 
represented the American Smelting and Refining Company in vari- 
ous capacities. 


MR. PUTNAM A. BATES was married on Thursday, June 21, 
to Miss Emeline Goold Vernam, daughter of Mr. and Mrs. Albert 
H. Vernam, in St. Peter’s Church, Morristown, N. J. Attending the 
bride was Miss Alice Vernam, her sister, as maid of honor, and 
the bridesmaids were Misses Matilda Frelinghuisen, Emily Mayer, 
Carrie Warfield, daughter of Governor Warfield, of Maryland; Eliza- 
beth Heron, Adelaide McAlpin and Marguerite Vernam, the bride’s 
youngest sister. The best man was Mr. T. Tower Bates, brother 
of the bridegroom. The ushers were Messrs. A. Harold Vernam, 
Jr.; John Grenville Bates, Albert H. Putnam, Anton H. Schaeffer, 
William W. Pressprich, Walcott P. Robbins, Leonard S. Horner 
and William B. Boulton, Jr. An elaborate musical programme was 
Played before the ceremony. A large reception followed at the 
Vernam residence. Among the guests were Mr. and Mrs. Hamil- 
ton McK. Twombly, Mr. and Mrs. Charles H. Mellen, Mr. and Mrs. 
John I. Waterbury, Mr. and Mrs. Charles Scribner, Dr. and Mrs. D. 
Hunter McAlpin and Mr. and Mrs. Benjamin Nicoll. 
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ELECTRICAL SECURITIES. 


The price movement was very irregular last week, with dealings 
fairly active. The wide range of prices and the animation of the 
market have been regarded favorably, and almost any stimulation 
is desired in preference to the apathy which prevailed for several 
weeks. Financial developments, in the main, have been favorable, 
the crop outlook—the dominant factor in the commercial situation— 
continuing as satisfactory as has been announced for the past month. 
The severe break in the Interborough-Metropolitan and allied securi- 
ties was a feature of the week and did much to cause the general 


unsettlement. 
ELECTRICAL SECURITIES FOR THE WEEK ENDING JUNE 23. 
New York: Closing. 
Allis-Chalmers common..................4.. 2036 
Allis-Chalmers preferred.................... 56 
Brooklyn Hapid Tramsit.........cccccecccces 17% 
CSIR CHEN os oa oc) 5 od cars cmen'wewsee enue 138% 
CECA IONE So oo ras Sue nn caren eseons 164 
Interborough-Metropolitan common.......... 42% 


Interborough-Metropolitan preferred......... 78 


FO driers CaCO OEIC «5 oan oc vce csscsaenes 165 
Mackay Companies (Postal Telegraph and 
CRG COMING oso cewinicncvccaccaeads 73% 
Mackay Companies (Postal Telegraph and 
CEG y NERO cca ce ccacawanceewaees 72u, 
BREE FIOM So oie sone ia Se cerededewcus 149 
Metropolitan Street Railway................ 112 
New York & New Jersey Telephone...... 135 
NUGMEGININD CITIIQUN a oa iwin ccsG weneecenaweaneeda'es 91% 
Westinghouse Manufacturing Company...... 158 


Directors of the Westinghouse Electric and Manufacturing Com- 
pany have declared the regular quarterly dividend of 214 per cent 
upon the preferred, assenting and.non-assenting stocks, payable 
July 10 to stockholders of record June 27. Books closed June 27, 
will reopen July 11. 

At a special meeting of the directors of the New York & New 
Jersey Telephone Company it was voted to offer to stockholders 
$1,721,140 new stock at par. Stockholders of record June 30, 1906, 
will be entitled to subscribe in the ratio of one share of new for 
every 10 shares of present stock. The right to subscribe expires 
July 31, and payment in full will have to be made before August 1, 
1906. The capital stock of the company on December 31, 1905, 
was $17,360,000, and the company’s plant was carried on the bal- 
ance sheet, including equipment, at more than $17,000,000. 


Boston: Closing. 
American Telephone and Telegraph......... 138 
Edison Electric Illuminating............... 243 
Massachusetts IGCtric. <<... .cccccccewciceses 6914 
New England Telephone...................:. 130% 


Western Telephone and Telegraph preferred. 901% 


The American Telephone and Telegraph Company’s instrument 
statement for May is as follows: gross output, 211,573; returned, 
59,343; net output, 152,230. The total outstanding is 6,339,510. 
American Telephone and Telegraph directors have declared the regu- 
lar quarterly dividend of 1% per cent and an extra dividend of 
34 per cent, payable July 16 to stock of record July 2. The extra 
dividend of *%4 per cent is the usual “extra” declared every June and 
December. 


Philadelphia: Closing. 
Electric Company of America............... 11% 
Electric Storage Battery common............ 71 
Electric Storage Battery preferred........... 71 
Pp) OO) ee ee 8% 
Philadelphia Rapid Transit.................. 251% 
United Gas Improvement. .........cccccscces 85% 


The directors of the Electric Storage Battery Company have de- 
clared a dividend of 11%4 per cent, both on the common and preferred 
stocks, payable July 2 to stock of record June 26. 


Chicago: Closing. 
CTICRRG ECONO a ace i vinci ccctseceacdece 117 
CRIGR TE AOO ES .  ccceiice wee cceaewus 141 
Metropolitan Elevated preferred............. 70 
National Carbon common...............-.¢:. 88 
National Carbon preferred.................. 120 
Union Traction common. ...........ceceees 4% 


Union Traction preierred. .... occ ccccecccces 14 
Directors of the Chicago Telephone Company have declared the 
regular quarterly dividend of 2%4 per cent, payable June 30. Books 
closed June 26 and will reopen July 2. 
The directors of the National Carbon Company have declared a 
dividend of 1 per cent on the common stock, payable July 15 to 
stock of record July 3. Books close July 3 and reopen July 16. 
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INDUSTRIAL ITEMS. 











THE EDISON MANUFACTURING COMPANY, Orange, N. J., is 
distributing a sixteen-page pamphlet entitled “Edison Primary Bat- 
teries,”’ describing and listing the Edison caustic potash cell. 


THE VON ZWEIGBERGH CONTROLLER COMPANY, Caxton 
Building, Cleveland, Ohio, will be pleased to send bulletin No. 1, 
describing metallic shield blowout are rupturing devices, on re- 
quest. 


THE E. W. BLISS COMPANY, Brooklyn, N. Y., has published 
a fifty-two-page catalogue descriptive of machinery for the manufac- 
ture of armature discs and segments, electrical instruments, fittings, 
ete. In addition to the text there are many half-tone illustrations 
of the machines, and the list of ratings and other information is 
very complete. 


THE STANLEY-G. I. ELECTRIC MANUFACTURING COM- 
PANY, Pittsfield, Mass., has ready for distribution bulletin No. 148, 
describing polyphase induction motors; bulletin No. 612, describ- 
ing “G. I.” flush push-button switches, and bulletin No. 613, describ- 
ing type “K” arc lamps. These bulletins will be sent to any one 
interested upon request. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., 
will be pleased to send to any one interested, upon request, its litera- 
ture descriptive of ‘‘Wood” fan motors. Two very interesting bulle- 
tins which have recently been issued give details concerning the 
general construction, together with ratings and list prices. These 
bulletins are illustrated with half-tones showing the various styles 
of fan equipment. 


PH. BONVILLAIN AND E. RONCERAY, Paris-Aubervilliers, 
France, have ready for distribution a catalogue describing their 
universal system of machine moulding. The Universal Moulding 
Plant consists of the universal moulding machine and the assem- 
bling machine. This machine, it is stated, will mould any piece, 
however intricate, and is limited only by the dimensions of the 
table of the machine. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., reports having closed contracts 
for switchboards for the following places: Volant, Pa.; Chicago, IIl.; 
Dispatch, N. Y.; Sodus, N. Y.; Old Fort, N. C.; Walnut, Kan.; Her- 
kimer, N. Y.; Syracuse, N. Y.; Leon, Iowa; Seattle, Wash. The 
company has also closed contracts with the Metropolitan West Side 
Elevated Railway Company, Chicago, Ill., and the Cuban Eastern 
Railway Company, New York. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
has published a pamphlet entitled “Unions for Steam Pipes.” This 
is an illustrated description of the several varieties of unions, with 
valuable suggestions concerning them by W. H. Wakeman, an ex- 
pert steam engineer and author of well-known books on steam en- 
gineering. This pamphlet is a reprint from Dixon’s house organ, 
“Graphite.” The company will be pleased to send a copy to any 
engineer or steam fitter, or to any one interested in steam pipes. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., in bulle- 
tin No. 67 describes and illustrates form “I-F” variable-speed motors. 
These motors are made in capacities from one and one-half to thirty- 
two horse-power, and in speed ranges of two to one, two and one- 
half to one and three to one. The company has recently sold to 
Libby, McNeil & Libby, Chicago, I1l., one 200-kilowatt generator and 
eight motors ranging from ten to thirty-five horse-power. The Na- 
tional Enameling and Stamping Company, Milwaukee, Wis., has 
bought one 300-kilowatt, 250-volt generator to furnish power for the 
stamping machinery. 


THE EASTERN CARBON WORKS, Jersey City, N. J., has issued 
an excellently printed hand catalogue of its carbon products and 
electric novelties. This company manufactures the “Eastern” dry 
cell which is now generally used for all purposes where dry cells 
are required. The company also makes a specialty of “Eastern” 
battery connectors and terminals which are so constructed that they 
can not loosen as the result of vibration. Those who are inter- 
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ested in dry batteries, carbon cylinders, carbon porous cups, bat- 
teries or any special forms of carbon for electrical apparatus will 
do well to write for a copy of this booklet. 


THE CALIFORNIA ELECTRICAL WORKS, San Francisco, Cal.. 
the Pacific coast agent for the Western Electric Company, announces 
the opening of its Seattle (Wash.) branch on August 1. The com- 
pany’s temporary office is now located at 439-440 New York Block, 
in charge of P. J. Aaron, and all enquiries and orders from the 
northwest territory should be addressed to the company at that 
point. It will be the aim of the company to carry at Seattle the 
complete stock of electrical supplies that the growing northwest 
demands, and to make quick deliveries of the established standards 
with which the Western Electric Company and its branches have 
been so long identified. 


FRANK B. COOK, 246 West Lake street, Chicago, IIl., is mailing 
to the trade samples of this perforated or U-shaped celluloid dielec- 
trics for separating carbon blocks in lighting arresters. Mr. Cook 
claims that celluloid, placed between the carbon blocks, will not 
burn. If the arc continues through the arrester due to a cross with 
a high-voltage circuit, the celluloid will melt and allow the springs 
to press the carbon blocks together and form a dead ground through 
the arrester. Another specialty to which Mr. Cook is calling at- 
tention is the Cook self-welding wire joint. In the Cook joint the 
act of twisting the wires draws the sleeve into intimate contact with 
the wires, stretching it absolutely tight around both wires and mak- 
ing a self-weld. 


THE ONEIDA COMMUNITY, LIMITED, Oneida, N. Y., is now 
putting out a chain for the suspension of incandescent lamps for 
street work. This chain is of the same construction as its No. 1 
Oneida galvanized chain commonly used for the suspension of arc 
lamps, and has the strength, durability and flexibility that is char- 
acteristic of No. 1 chain. This size used is termed No. 5 Oneida 
galvanized chain, and is made from the best open-hearth steel, be- 
ing heavily galvanized at the company’s plant by the hot galvaniz- 
ing process. This material will prove of interest to central sta- 
tion men for suspending incandescent lamps in the middle of the 
street, and a sample length sufficient for the suspension of one lamp 
will be furnished free of charge to any central station desiring to 
test the chain. 


THE WESTON ELECTRICAL INSTRUMENT COMPANY, Wa- 
verly Park, Newark, N. J., has taken Mr. Caxton Brown into the 
Newark factory as secretary of the company and sales manager, 
and in his place has put Mr. Stanley Brown as manager of the New 
York office. In connection with this office there has been installed 
a repair department whose purpose it is to take care of the repairs 
in the metropolitan district, and particularly to look after emer- 
gency calls. This new feature has been warmly welcomed by 
the many users of Weston instruments in New York city, and has 
enabled the company to ensure a higher degree of satisfaction to 
its customers. The company is very much pleased with the present 
instrument outlook, and is very busy preparing new models for 
measuring apparatus to meet the wider demands of modern elec- 
trical requirements. 


THE AUTOMATIC ELECTRIC COMPANY, Chicago, IIl., has 
issued a statement to its stockholders showing the remarkable 
growth and the new demands of the business of the company. The 
company has completed and is installing approximately 11,000 lines. 
Nearly 24,000 lines are being built in the factory, and, aside from 
the above, contracts for 18,000 lines are in hand, upon which work 
has not yet begun. One of the largest contracts recently re- 
ceived is for the equipment of the Home Telephone Company, of 
San Francisco, Cal., the immediate installation to be for 10,000 lines. 
As soon as the conditions of the city will permit, this work will be 
started. A contract is about to be closed with one of the largest 
independent telephone companies in the country for an immediate 
installation of 20,000 automatic lines. The gratifying evidences of 
progress point to a still more successful future. On April 28 the 
situation was thoroughly gone over at a meeting of the board of 
directors, and they unanimously agreed that the factory should be 
enlarged at once to meet the growing demands of the market. 
Ground was broken on June 11 for a six-story building adjoining 
the present structure, and this will be completed about the middle 
of November. 
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THE BRISTOL, CO. 
WATERBURY, CT 

Recording Voltmoters 

Reco-ding Amperemeters 

‘ Recording Wattmeters 

Recording Pressure Gauges 

Recording Thermometers 
PAY FOR THEMSELVES 
SEND FOR CATALOGUE 
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HOME COMMUTATOR CoO. 


VELAND, O., U.S.A 








Incandescent Lamps 


New York & Ohio Company 
402 North Ave., Warren, Ohio 











The National Conduit 
and Cable Company 








WIRES AND CABLES. 


NATIONAL, INDIA RUBBER CO. 


Factory and General Offices: 
BRISTOL, R. I. 





Executive Offices 
41 Park Rew, NEW YORK, N. Y. 


Manufacturers of 
BARE COPPER WIRE AND CABLE 
PAPER INSULATED GABLES 


For Telephone, Telegraph, Electric 
Light and Power 


FIRE AND WEATHERPROOF WIRE 

















WIRES AND CABLES 





INDIANA RUBBER AND INSULATED WIRE CO. 


PARANITE RUBBER COVERED 


TELEPHONE, TELEGRAPH AND 
All Wires Are Tested at Factory 





ERED Underground, Aerial, Submarine AMERICAN N CIRCULAR IM Co 
NEW YORK, CHICAGO, SAN FRANCISCO. 


and Inside Use 
FIRE ALARM CABLES 
JONESBORO, IND. 














American Electrical Works 


BARE and INSULATED 
ELECTRIC WIRE # # 


Main Office and Factories 


- Phillipsdale, R. 8. 





STUART-HOWLAND CO. 
ps 


add LIGHTING SUPPLIES in New England 


te 4-6 WINTROP SQUARE and 261-237 DEVONSHIRE ST. 


BOSTON 














Main Office: 114 Liberty St., 


If the SUPPLY HOUSE you trade with does not keep our 
GOODS in stock, WRITE US. We will attend to your wants 


NEW YORK INSULATED WIRE COMPANY 


N. Y. Branches: Chicago,192 Desplaines St.; 


SHIPMENTS QUICK 


BOSTON, 7 Otis "3 SAN PRANCISCO, 658 Mission St. 














Warren Electric and 
Specialty Company 
Manufacturers all kinds of 
LICENSED 
INCANDESCENT 
LAMPS...... 


WARREN, OHIO, U. S. A. 













































INDEX TO ADVE 


WEBER SOCKETS || 


{31 STATE STREET, BOSTON, 


HENRY D. SEARS, 


MASS. 














Bishop Wires and 


Meeting the most trying conditions 





trolling, for Electric Ligh an 
Annunciators in ELEV. 
Also for Theatre ana other t# 


BISHOP GUTTA-PERCHA COMPA! . 


422-426 EAST 25TH ST., NEW YORK 
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Something New 
for 1906 


DALE’S CONNECTTOME 


PERMITS connection of portable lamp, fan motor or curling iron. 





CAN be fastened to the wall or outlet box and is neat in appearance. 
BECOMES part of the fixture when installed. 
DOES away with the necessity of splicing, soldering and taping of wires. 


ABOLISHES the use of a flush receptacle and enables you to get a 
connection from a point neatly concealed. 


For straight electric or combination brackets. 
Made for single or double connections. 


Furnished in any finish. 


For Single Connection, List $2.25 
For Double Connection, ‘* 3 30 
Piug only - = 5s =£ s 80 





WRITE FOR DISCOUNT 











THE DALE COMPANY, °°" New “york” 












LF EES OPM ST 



































January 6, 1906 ELECTRICAL REVIEW 3 


‘Chloride Hecumulator” Ratway service 








INSTALLATION OF CHLORIDE ACCUMULATORS AT THE HARVARD STREET BATTERY SUBSTATION OF THE CLEVELAND ELEcTRIc RAILWAY CoMPANY. BATTERY CONSISTS 
OF 219 CELLS HAVING A CAPACITY OF 1840 AMPERES AT THE ONE-HOUR RATE. TANKS ALLOW FOR AN INCREASE OF 25 PER CENT IN CAPACITY. 


THE ELECTRIC STORAGE BATTERY CO. 








PHILADELPHIA New York Boston —SALEs OFFICES—— CHICAGO St. Lovts CLEVELAND San FRANCISCO 
Allegheny Ave. & 19th St. 100 Broadway 60 State St. Marquette Bldg. Wainwright Bldg. Citizens’ Bldg. Rialto Bldg. 

. CANADA MExIco CuBa 
Canadian General Electric Co., Ltd., Toronto Charles L. Seeger, Primera de Humboldt No. 10, Mexico City G. F. Greenwood, Mgr., 34 Empedrado Street, Havana 





G WHEN IT’S A QUESTION OF MOTORS ‘ 
es” PEERLESS 
BUY THE 


They Owe Their Success to SUPERIOR 
DESIGN and Best Mechanical Construction 


THERE ARE MANY GOOD REASONS WHY || 4SK ANY USER 
YOU SHOULD BUY THEM-—BUT NONE ARE | 
AS GOOD AS THE MOTORS THEMSELVES | Write for particulars. 


THE Wesco SuPPLY Company§ 
- ST. LOUIS, MO. 


Gull Smo Butte Co, 


COMPLETE Railway Line and Regulating, 
STORACE Isolated and Train Lighting, 
BATTERY Central Lighting and Power, 
PLANTS Electric Vehicle and Telephone 


GOULD COUNTER E-M-F BOOSTER SYSTEMS 
SALES OFFICES 


New York: | West 34th Street Boston: 89 State Street 
Chicago: The “ROOKERY” San Francisco: Century Electric Co. 


WORKS: DEPEW, N. Y. 
Bulletiuesa J 
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General Electric Company 


SPEED REGULATING RHEOSTATS 


MACHINE TYPE RA 


FOR CONTINUOUS SERVICE 


Adjustable friction band brake holds contact arm in any position: 
a most durable construction. 

Speed reduction 50 per cent at normal full load, or 25 per cent half 
load over a range of 10 steps. 


No-voltage coil automatically returns 
contact arm to starting position should 
voltage fail or shunt field of motor be 
broken. 


In sizes 1-8 to 20 h. p. 





Larger sizes built to order 








Speed Regulating Rheostat Machine Type RA-— Floor Style 


Principal Office: 


Sales Offices in All Large Cities 


Rheostat [Machine Type RA— 
Wall Style 


SCHENECTADY, N. Y. ™ 


New York Office: 


44 Broad St. 














“THE STANDARD” 


MOTORS -DYNAMOS-FANS 


ARE WELL MADE AND YOULL LIKE THEM 
FOR ALL DIRECT CURRENT CIRCUITS 


THE ROBBINS & MYERS CQ. 


SPRINGFIELD, OHIO. 











EXPERT = EXPERT = EXPERT 
277 BROADWAY GG, M, GEST aga 


NEW YORK EXPERT SUBWAY CONTRACTOR I 



































BIJUR “HIGH DUTY” 





GENERAL STORAGE BATTERY CO. 


Works: Boonton, N. J. General Offices: 42 Broadway, N. Y. 
135 Adams st Chicago, II1. 
1234 Williamson Building, Cleveland, 
Commercial Bank Building, si A D.C, 














‘BIG FOUR” 


Operates in Ohio, Indiana, 
Illinois, and Kentucky, 


2,600 Miles 


of the best constructed and finest 
equipped railroad in America, and 
also maintains magnificent through 
train service in connection with 
Lake Shore, New York Central to 
New York, and Boston & Albany 
to Boston. Also with Michigan 
Central to Detroit, Mackinaw City 
and Intermediate Points, and with 
Cc. & O. to Washington, 
more and Richmond, Va. 


WRITE FOR FOLDERS 


WARREN J. LYNCH 
Gen’! Pass. & Ticket Agent 
CINCINNATI, OHIO 





Balti- 








Erie 
Railroad 


trains are always protected by 


BLOCK SAFETY SIGNALS 


DIRECT LINE WITHOUT CHANGE 
BETWEEN 
New York and Buffalo 
Niagara Falls 
Chautauqua Lake 
Cambridge Springs 
(Reached only by the Erie RaILRoap) 
Saegertown, Cleveland 
Cincinnati, Chicago 


Magnificent Scenery, Luxurious Vesti- 
buled Trains, Courteous Attendants, and 
ee Dining and Café Car Serv- 
ce 


Stop-over is permitted on all through 
tickets at 

Niagara Falls, Chxutauqua 

Lake (During Summer Season), and 

Cambridge Springs. 


R. H. WALLACE, General Passenger 
Agent, New York. 











“Mntt Accumulator” 


RELIABLE 


National Battery Company 


ELECTRIC STORAGE BATTERIES 


POR STREET RAILWAYS, CENTRAL 
STATIONS, TELEPHONES, ETC. 


BUFFALO, N. Y. 


BRANCH OFFICES 
NEW YORK CHICAGO 
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Two 
Reasons 
One for each of 
your eyes why 
you should use 
NOBLAC 
Inner Globes 


3 
SERRE RE RRP ERR EERE Eee 
\ 
iT 
a 
ye 


NGBZAC I nner NGBLA® I nner 
Globes have edges Globes cannot 
ground absolutely soften. 
true. For you this means: carbon soot 
For you this means : will not stick to the glass because 
Nec cracked globes — it means the glass isn’t soft. Others claim 


long lived carbons, too — because 
air cannot enter the globes and 
consume the carbons. 





their glass is just the same as 
Noblac, but the CLAIM does 
not make them so. 


We are looking for your 
inquiry--right now. Drop 
us a line to-day for our 
special proposition. 


FOSTORL A ( Glass Specialty Co. 


SC MEET or CLASS ons SCENE © 
LOST0UI4 , O10 
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LITTLE DETAILS 


are perfected which give trouble 
in other instruments. 


Keystone [easur- 
ing Instruments 


accomplish accuracy, durability 
and economy. 


TYPE “K” SWITCHBOARD volt- 
meters and ammeters are identic- 
al in appearance to our type “K” 
illuminated dial instruments, the 
only difference being that the scales are not 
illuminated. 


We make a complete line for A. C. and D. C. 
Switchboard and portable work. Get Cat- 
alogues 12 and 13. 


KEYSTONE ELECTRICAL INSTRUIIENT CO. 
Ninth Street and Montgomery Ave., Philadelphia, Pa. 

New York, 114 Liberty St. Boston, 170 S St. 

G) Chicago, 165 S. Canal St. 














VOLT AND AMMETERS| 
DIRECT OR ALTERNATING 


‘High-Grade Instruments at 
Reasonable Prices 


Send for Catalogue and Discounts 


DONGAN INSTRUMENT COMPANY 
ALBANY, N. Y. 





























Voltmeters, Ammeters 
and Volt-Ammeters. . 


POCKET SIZE 
VARIOUS RANGES 
ACCURATE 
RELIABLE 


 PIGNOLET Eicctrothorspoutic Apparatus 78 Cortlandt St., New York 





For General Measurements, 
Testing Storage and 
Primary Batteries, 
Circuits, Etc. 






















/. THE ONLY MANUFACTURERS 
ON EARTH OF 
NAME PLATES EXCLUSIVELY 








SEND FOR CATALOGUE AND PRICES. 




















GET ACQUAINTED |» 





with the best Soldering Paste on the market. IMPERIAL will give 
you better results than anything you have ever tried; won’t corrode, 
won't splutter, won't deteriorate, in fact it won’t do anything but solder 
properly—and—well if you want to see it do that just send for a sample. 
Ask your deaier about it 








THE STANDARD CHEMICAL CO. CINCINNATI, 0. 











We solicit your Orders 
and Correspondence. 

Let us hear from you Syrte sag 
and we will do the rest. St 


Fa ae 
/CLECTRICA rn 


83-85-87 FIFTH AVE CHICAGO 





NATIONAL GODE STANDARD 


CARTRIDCE 
FUSE BLOCKS 


are illustrated in one of a series of 
bulletins on Peru Porcelain and National Code Specialties. Have you these bulletins? 


NEW YORK OFFICE: 39 CORTLANDT STREET 


PERU ELECTRIC MFG. CO. PERU, INDIANA 





















Gleason’s Moulding Boxes 
4 


yom 


? P 
Send postal! for [| oO 
Pamphlet and on i 











Price List to 


az JOHN L. 
GLEASON 


290 South St., 
JAMAICA PLAIN, 
MASSACHUSETTS 





A No 2 REGULAR B No. 2 REGULAR 











H. N. FENNER,. President 


J. F. BLAUVELT, Agent 


RUSSELL W. KNIGHT, Treasurer 


NEW ENGLAND BUTT COMPANY 





Manufaeturers of 





MACHINERY FOR INSULATING ELECTRICAL WIRES 


Braiding, Taping, Winding, Twinning, Cabling, Stranding, Polishing and Measuring Maehines. Cable Covering Braiders 





304 PEARL STREET, - - = 





FINE CASTINGS A SPECIALTY 





- PROVIDENCE, R. I., U. S. A: 
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1905 


Ringing out the Old Year 

Ringing in the New 

Resolve to use COLUMBIA CARBONS 
Tis the BEST thing you can do. 











A 


NATIONAL CARBON COMPANY 


CLEVELAND, OHIO 








Type A Transformer Cut-Out 1-30 Amps. 2500 Volts. 





TRANSFORMER CUT-OUTS 


Made both right and left hand so as to open In opposite directions 
when placed in pairs upon a cross-arm. Can be furnished with 
feet designed to fit No. 4 Porcelain Knobs, by means of which 
the Box may be completely insulated from pole. 


D & W FUSE COMPANY, prRovipDENce, R. |. 


A. HALL BERRY, New York Representative, 97 Warren St. 


—-AGENCIES— 
BOSTON—Pettingell-Andrews Co. NEW YORK—Western Electric Co. CHICAGO—Central Electric Co. ST. PAUL—American Electric Co. 
PHILADELPHIA—Western Electric Co. PITTSBURG—Western Electric Co. KANSAS CITY—Western Electric Co. SAN FRANCISCO—California Elec. Works 
\ ST. LOUIS—Western Electric Co. CINCINNATI-Standard Electric Co. DENVER—Western Electric Co. LOS ANGELES—The California Elec. Co. - 


PORCELAIN LINED WATERPROOF 








RS on 
~~ 


TRADE MARK. 


SIGNAL 
WIRES. 


Superior insulation is a very large factor of 
safety and uninterrupted service in the 
manufacture of signal wires. 


OKONITE shows the highest insulation for 
this class of work. They are unaffected by 
extremes of temperature and their life is 
unequaled. Write us before making your 
spring installations. We carrya full supply 
on hand for immediate shipment. 


THE F, D. LAWRENCE ELECTRIC CO. 


219 W. Fourth Street, Cincinnati, oO. 

















KLEIN’S COMBINATION SPLICING CLAMP 


Standard 
Tools 


Klein’s 
Tools Are 





Send 2-cent stamp for large catalogue showing great variety of linemen’s tools, climbers, ete. 
MATHIAS KLEIN & SONS, 82 W. Van Buren Street, Chicago 











Wire Machinery 


Insulating, Cabling 
and Stranding 
Machines 


Rubber Mill Machinery 
Hydraulic Machines 

















Aiton Machine Company 


GARDINER C. SIMS, PRESIDENT THOS. A. AITON, Vice-PRESIDENT 
ARTHUR S. BEVES, SECRETARY AND TREASURER 






126 Liberty St., New York Works: Harrison, N. J. 





ELECTRICAL REVIEW 


DIE: D 


THE MIDGET PUSH BUTTON 


WITH SCREW CONNECTIONS! 


MIDGET PUSH, CONNECTED IN TEN SECONDS, 
IS THE STANDARD OF THE WORLD 


AMERICAN ELEC. NOV. & MFG. CO. 





The “Long Arm” System 
Makes Ships Unsinkable 


It closes bulkhead doors and armor 
hatches by electricity from a central 
emergency station above deck. 

At the same time it gives full local 





control to the man on the spot. 

It has been approved by the U. S. 
Navy Department, and adopted for 
installation on 32 warships. 





Descriptive Bulletins sent on request 


The “Long Arm” System Co. 
Cleveland, O., U. S.A. 





308 Hudson Street, New York City 
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ATTERY 
pom andother 
supplies ma 
be maa from ee 
with the certainty of 
prompt shipments, 
rst quality and 
low prices. 





Catalogue No. 21 is a 700 
of "Something Electrical os Breen 


Manhattan Electrical Supply Co, 


188 Fifth Avenue 


32 Cortlandt Street 
NEW YORK CHICAGO 











STANDARD UNDERGROUND CABLE CO., 


fF 25 ELECTRIC CABLES, 322 


OF SERVIOE 
HIGH-GRADE BARE 
pete rng WIRES Telephone, Telegraph, 
AND WEATHERPROOF * Electric Light and Power 
Westinghouse Bldg. Puehareh, Pas 56 Liberty St., New York; 1225 Betz sag, Eller 


delphia, Pa.; Security Bldg. 8; 322 The Rookery, Chicago, Ill.; Crossley Bldg., 
e San earietesos Cal.; 10 Post Office Squazs, Boston, Mass. J = 





PHOTOMETERS 


for the Station, Laboratory, 
Factory and Salesman 
(7 Types) 


DWYER MACHINE COMPANY 








LYNN, MASS. 








| TELEPHONE OFFICIALS PRAISE THIS PAPER 








ELECTRICIAN 


Wanted a first-class practical elec- 
trician, one capable of constructing and 
running fully equipped electrical plant, 
including telephones, lights, for works in 
Spanish America. Unquestioned refer- 
ences required. Reply stating salary 
expected. MINGHONDO, Care ELEc- 
TRICAL Review, New York. 








TUERK FANS 


(Alternating Current, Ceiling) 


HUNTER FAN & MOTOR CO. 


FULTON, N. Y., U. S. A. 


E. B. LATHAM & CO., General Agents, 
3y Vesey St., New York City. 








All progressive Central Stations and 
dealers buy 


AMERICAN ELECTRIC 
HEATING APPLIANCES 
AMERICAN ELEC. HEATER CO. 


Main Office and Factory: DETROIT, MICH. 
Branch: 7 & 9 Warren Street. NEW YORK 











CALIFORNIA. 





Thirty Days’ Tour via Pennsylvania 
Railroad. 


The Pennsylvania Railroad Com- 

pany has arranged for a special per- 
sonally conducted tour through Cali- 
fornia, to leave New York. Philadel- 
phia, Baltimore and Washington on 
January 25, by the “Golden Gate Spe- 
cial,” composed exclusively of Pull- 
man parlor-smoking, dining, drawing- 
room, sleeping compartment, and ob- 
servation cars, returning by Febru- 
ary 23. This special train will be 
run over the entire route. The best 
hotels will be used where extended 
stops are made, but the train will be 
at the constant command of the 
party. 
, Round-trip tickets covering all nec- 
essary expenses, $375 from all points 
on Pennsylvania Railroad except 
Pittsburg, from which point the rate 
will be $370. 

For itineraries and further infor- 
mation apply to ticket agents, C. A. 
Studds, Eastern Passenger Agent, 263 
Fifth Avenue, New York; Hugh Has- 
son, Jr., Passenger Agent Baltimore 
District, Baltimore, Md.; B. M. New- 
bold, Passenger Agent Southeastern 
District, Washington, D. C.; Thomas 
IE. Watt, Passenger Agent Western 
District, Pittsburg, Pa.; or address 
George W. Boyd, General Passenger 
Agent, Philadelphia. 


r 
All the Way 














Grand Canyon from El Tovar 


President Roosevelt says that the 


Grand Canyon 
of Arizona 


is the one great sight every American should see’ 





You may visit this world-wonder en route to Cali- 


in a Pullman fornia on the Santa Fe. 


Take the daily California Limited, the train of luxury 





You will find highest class accommodations at El Tovar, the new $250,000 


Grand Canyon hotel, under Harvey management 


For copies of Grand 


anyon and California Limited booklets, address Passenger 


Cc 
Department, A. T. & S. F. Ry. System, Railway Exchange, Chicago 
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is-Chalmers Co. 


MILWAUKEE, WIS., U.S. A. 


Canadian Representatives, Allis-Chalmers-Bullock, Ltd., Montreal 














Reynolds 


Vertical Cross Compound 


Electric Light 
and 
Street Railway Engines 





Especially designed for large Central Station work, and for places 
where floor space is limited 








‘ ‘ ‘ * Li f R Ids Vertical Engi installed at plant of 
Installed in the leading large stations of this country and abroad Thee Twin Git Maphd Yoanait €n., Filamenpolin, Fite 

















THE RAIL JOINT COMPANY 


General Offices: 


29 West 34th St., - - New York City ' —— 
We make these and dozens 


, . ’ of other composition devices 
Continuous, Weber and Wolhaupter Rail Joints sealici lagae, Saini Mia Wi 


Battery Covers, Switch Bases, Switch Keys, 
Beanch Selling Agencies: Socket Keys, Handles, Mouth Pieces, Etc. 
Baltimore, Md., Union Trust Bldg. Boston, Mass., John Hancock Bldg. ———=—= __— And we de our werk RIGHT 
Chicago, Iff., Monadnock Bldg. Denver, Colo., Equitable Bidg. 
St. Paul, Minn , Pioneer Press Bldg. Seattle, Wash., Washington Bldg. 
St. Louis, Mo., Commonwealth Trust Bldg. 


Established 1875 —————— 


MAKERS OF 


PROTECTED BY UNITED STATES PATENTS 














» WE ARE ABSOLUTELY INDEPENDENT 


Se ~~ =<" Our prices on Porcelain are the best that can be obtained. 
2 -@ » We can give you the best quality of goods and ship them 


> ) 
Tell us what you want and in what quantities and let us 


give you our figures. 


AGENTS FOR SUN PORCELAIN CO. 
CHARLES A. THOMPSON COMPANY 


138 LIBERTY STREET (Fulton Building), NEW YORK 
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TIFFANY BUILDING. 








INDIA RUBBER & GUTTA 
PERCHA INSULATING CO, 





AUTHORIZED MANUFACTURERS 


HABIRSHAW RED CORE 


USED THROUGHOUT 
TIFFANY BUILDING, NEW YORK CITY 
WIRED BY 


JOHNSTON LIVINCSTON, JR. & CO., 
Electrical Engineers and Contractors 
NEW YORK CITY 











OFFICE AND WORKS 


YONKERS, NEW YORK 


W. M. HABIRSHAW, President and Genera! Manager 


SALES DEPARTMENT 


(3-15 CORTLANDT STREET, NEW YORK CITY 


J..B. OLSON, MANAGER OF SALES 














QUICK AND 
GOOD WORK 
is the kind that 


BURNLEY 
SOLDERING 
PASTE ceatena: 


will help you to do. 
Put up 1n 2 02., 4 02., 
Yélb., 1 1b., 5 1b., 10 Ib. 
and 50 Ib. packages. 
Stick and Paste 
The 
Burnley Battery 
and M’f’g Co. 


Painesville, Ohio 
DRY BATTERIES 











HAZAR 





OFFICE AND ANNUNCIATOR WIRES 


INSULATED WIRES AND GABLES 
RUBBER-COVERED 
WEATHERPROOF MAGNET WIRES 











WILKESBARRE 


Hazard Manufacturing Company 
NEW YORK 


Garton-Daniels 


Make Very Good 





PITTSBURG CHICAGO 





Lightning Arresters 














READ THIS 


We CANNOT ADVERTISE 
all our goods here, but 
will send Catalogues and 
circulars FREE FOR THE 
ASKING. 


J, H. BUNNELL 
& 


CO,, Inc. 
20 Park Place, New York 


MANUFACTURERS OF 
TELEGRAPH INSTRUMENTS, 
ELECTRICAL APPARATUS AND 
SUPPLIES. 





RUBBER 
COVERED 





WIRES # CABLES 


For Every Service 


For Underground, Aerial and Subma- 
rine use, ‘‘ SAFETY ” wires and cables have 
the endorsement of some of the largest 
users in the United States. 


The Safety Insulated Wire & Cable Co. 


114-116 LIBERTY ST., NEW YORK 


Catalogue 40-F Latest Issue 





Garton-Daniels Company 


Keokuk, lowa 






4 
ELECTRIC SIGNS 


AND 


SIGN FLASHERS 


Electric Motor and Equipment Co. 
Newark, N. J. 




















Michigan White 


CEDAR POLES 


PROMPT SHIPMENTS 


Kellogg Switchboard & Supply Go. 


CHICACO 


LARGE STOCK 


HIKO shuss 


NEW BRUSH 


HIKO BRUSH 


‘ix 


Worn Out 





of Quality 
Half Used 
ASK FOR SAMPLE 
ATLANTIC MANUFACTURING CO. 
ALLENHURST, N. J. 
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1889 
Paris Exposition 
Medal for 
Rubber Insulation 











TRADE MARK 
REG. U.S. PATENT OFFICE. 


Signal Installations 





are to-day the prime factor in successful 
“ railroading.” 


Fundamental to the successful opera- 
tion of these guards to public safety are 
insulated_wires and cables that can be 
depended on. Hence: 





OKONITE 
Insulated Wires and Cables 


have become the unquestioned standard 
for railroads throughout the United States. 


# 


Sole Manufacturers 


THE OKONITE Co., Ltd. 


253 Broadway 
New York 








‘__ TRADE MARK 
REG.U.S. PAT. OFFICE, 


1893 
World’s Fair 
Medal for 
Rubber Insulation 
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~~ 


« New Year’s 

















Reaching every department of the 


JANUARY 


Thirteen days after the mass of holiday literature 
will be preserved because of its value 


REVIEW OF ELEC 


Technical and Literary Value 














For completeness of detail and authenticity of record the issue 
of the ELECTRICAL REVIEW for January 13, 1906, will be a classic. 

Every branch of electrical development and progress will be dis- 
cussed by eminent specialists. Among the subjects covered will be 
Electric Lighting, Electric Traction, Telephone Engineering, Wireless 
Telegraphy, Hydroelectric Development, Long-Distance Power Trans- 
mission, Electrochemistry, Electrometallurgy, General Scientific and 
Physical Development, Modern Theories and Historical Reviews. 

In addition to this there will be descriptive articles of modern 
installation in many branches. 

Our European review will be very thorough, and of particular value. 

The reading pages will be elaborately illustrated and, besides 
all this, the regular news and industrial sections will be expanded so 
as to form a most comprehensive commentary on electrical condi- 
tions up to the date of issue. 


ELECTRICAL 


13 PARK ROW 


New York City 














ia 
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Number # 


vast Electrical Industry, will appear 


13, 1906 


has been cleared away. In addition this number 
as an authentic and authoritative 


TRICAL PROGRESS 











REVIEW 


Value as an Advertising Medium 


The circulation of the New Year’s Number, January 13, 1906, 
will exceed, we believe, that of any similar issue we have heretofore 
published. We are planning to meet the demand, which in previous 
years has been made on us for additional copies, by arranging 
extraordinary facilities in every department. 

As the issue will be the regular ‘‘Export and Domestic Number’”’, 
the advertiser will receive the benefit of the extra foreign circulation. 

The advertising pages will constitute, in themselves, a compre- 
hensive index of the electrical manufacturing industry. These pages 
will be unusually elaborate. This advertising display will be such 
as will attract and hold attention, and because of the volume and 
completeness, the advertisements we know will be carefully studied 
by every reader. 

Advertisers may send us general data with photographs, or 
cuts, and receive the benefit of our art and engraving departments 
in the preparation of advertisements. This department will assist 
and advise in the preparation of copy, free of charge. 

Copy instructions may be sent to any of our offices. Early res- 
ervation of space assures best service. 


la 


LONDON : 42 Old Broad Street 


CHICAGO: 1501 Fisher Building 
Branch Offices 7 BOSTON: 161 Devonshire Street 
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ATTACHMENTS D. R. TYPE RHEOSTAT 


High Resistance. Moderate Capacity. 








ARE EASILY FORMED 


THESE 


ARE SOME or THEM 


“Shawmut” 
Rapid ...c::... Hangers 





A new type of rheostat adapted for: 


Small generator field rheostats. 

Motor tield rheostats. 

Small speed controllers. 

Use in laboratories, for calibrating, etc. 





TYPE AK TYPE E ; j 
- : : Made in two sizes, 7144" and 10" in diameter. Wound for 
For Other Applications any resistance up to 2000 ohms. Resistance coil, commutator and 
See Bulletin No. 33 switches entirely enclosed. Not less than several hundred steps. 


Send for particulars. 


CHASE-SHAWMUT COMPANY Wirt Electric Co., Inc. 


NEWBURYPORT, MASS. icant PHILADELPHIA Chicago 





























—_——_~ 


SMALL PRINTING 
PRESS CONTROLLERS 


€) ~~ “| The two types of controllers shown in cuts are designed for use with small printing 
eh A presses. ‘| The No. 62 Type controls through armature resistance and is capable of 

reducing the speed of the motor from normal to one-half of normal. “ The No. 64 
Type is capable of reducing the speed to 
the same extent through armature control, and 
of increasing the speed 25 per cent above 
normal by shunt field control. “| Both types 
are provided with two back-up speeds, and 
are equipped with magnetic release. 4] The 
notched lever compels the operator to leave 
the carbon brushed squarely over the copper 
segments, preventing much spitting and burn- 
No. 62 TYPE ing on the contacts. “| These controllers 
are fitted with segments that are easily 

renewable. ae ae i a8 ae 








Qnty, « 


fe 


























Bulletins 62 and 64 Give Prices 


The Cutler-Hammer Mfg. Co. 


MILWAUKEE, WISCONSIN 


NEW YORK BOSTON CHICAGO PITTSBURG 
136 Liberty Street 176 Federal Street Monadnock Building Farmers Bank Building 























No. 64 TYPE 











= 
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Wagner Electric Mig. Co. 

















HE Transformers manufactured by this Company 
are used exclusively by hundreds of up-to-date 
Central Stations, not because we say they are the best 
on the market, but because , THEIR EXPERIENCE 
has borne out our claims as to their superiority. Their 





interchangeability for both motor and lighting service 
is a feature alone sufficient to make you want to know 


| Main Office and Factory more about them. Two different kinds of loads carried 











| ST LOUIS MO at ONE time. This means one-half the number of 
s b | e y 
Sales Offices transformers in your storeroom. 
ATLANTA, GA. -  -  -  - 1422 Empire Bldg. Transformer Bulletin 72-C. Write for it. 
BOSTON, MASS., - - - - -  - 110 State St. 
CHICAGO, ILL., - = - - 1625 Marquette Bidg. 
CINCINNATI, O., - 1002 Young Men’s Mer. Lib. Bldg. _ fa 
| CLEVELAND, 0, - - - — 808 New England Bldg. Single-Phase Motors, Bulletin 68-C 
| DALLAS, TEX., -  -  - Duncan Hobson Elec. Co. ‘4 a 
DENVER, COLO.,- - - Gilbert Wilkes & Co. Switchboard Instruments, Bulletin 67-C 
NEW YORK,N.Y., - - - - Whitehall Bldg. : 
NEW ORLEANS, LA., - . Spranley & Reed Polyphase Motors, Bulletin 74-C 
PHILADELPHIA, PA.,- - Real Estate Trust Bldg. : 
PITTSBURG, PA., - - 1718 Farmers’ Bank Bldg. Portable Instruments, Bulletin 71-C. 
PORTLAND, ORE, - - - - 30! McKay Bldg. 
| SANFRANCISCO,CAL., - - -  4i7 Rialto Bldg. 


























Direct Current Motors and Generators 
For the Operation of All Kinds of Machine Tools 


CONSTANT AND VARIABLE 
SPEED MOTORS 
FOR ALL SPEED RATIOS 




















Let us know your requirements 


Burke Electric (Co. 


Lessee of 


The Keystone Electric Co. 


Manufacturers of 


DIRECT AND ALTERNATING CURRENT MACHINERY 
Main Office and Works: Erie, Pa. 


New York: 26 Cortlandt St. PrrrssurG: Park Bidg. Cuicaco: Maural-Kreutzberg Co., Fisher Bldg. 
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National 


Direct Current Alternating Current 


Electrical Machinery 








250 Kw. Motor Generator 


NATIONAL ELECTRIC COMPANY 


Milwaukee 
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Peerless Motors 


ARE PROFIT PRODUCERS AND 
SURPLUS SWELLERS 
It pays in profits, increasing business and pleased customers to have 
a 20th century equipment and every facility for doing work right 
PEERLESS MOTORS ARE JUST WHAT YOU WANT 


THE PEERLESS ELECTRIC COMPANY 


Factory and Ceneral Offices, WARREN, OHIO 2 


Motors, Generators, Transformers, Fan Motors, Ete. Designer of Electric Drives 











POLICE YOUR FACTORY 


ae ee 
ina Tce 


tata ee ‘ i os 


ee eee 
sail ane nist int miesp ae 


The Line of Form *L” Motcrs, 1-4 to 3 H. P. 


Our ‘‘L’’ MOTORS applied directly 

to your small machines, will guard 

you faithfully against the power 

losses invariably caused by belts 
and countershafts. 


EVERY POWER USER SHOULD HAVE A COPY OF 
BULLETIN NO.60 K DESCRIBING THE L MOTOR 


COMPANY 
Ampere, N. J. 


cpt A ee EEL en 


























1905 EDITION 


AUTOMOBILE EDUCATOR 


yas new revised work, which has been pre- 

pared to meet the increasing demand for 
a thorough treatise on the subject of motor car- 
riages, cannot fail to have a wide circulation aud 
prove of immense value to all persons interested 
in the subject. In the course of the 672 pages, it 
presents all the important elements of auto 
mobile construction in clear, concise and popular 
language, readily comprehensible by any reader, 
but at the same time goes into all matters with 
a thoroughness that rendersit a useful handbook 
even to skilled engineers and machinists. 

As to the method of presentation, one remark 
isin place: since the advent of the motor car- 
riage has created a widespread interest in mat- 
ters mechanical, bringing many persons who 
lack previous acquaintance with the mysteries 
of engine construction and operation into inti- 
mate daily contact with practical problems and 
situations, it is essential that such a treatise as 
the present one should give the facts with as few 
technical terms as possible. In this respect the 
best book on the subject is somewhat like the 
best automobile carriage—the simplest. 

The treatise on the gasoline engine cannot 
fail to prove valuable to anyone interested in 
explosive motors, which are daily coming to 
the front as the readiest and most convenient 
source of power. 

The price of this popular edition is $2 00, 
postpaid, and as an insurance against accidents, 
caused by ignorance of the principles of opera- 
tion—of which there are a lamentable number 
recorded every day —no one interested in the 
subject can afford to do without a copy of this 
timely volume. 


_ SEND ALL ORDERS TO 
Electrical Review Pub. Co., 13-21 park Row, New York 


**Up to-date ”’ ‘*A Trouble Saver ”’ 









MEW YORK 
US.A. 





lo 
Livsaanvereanenen need acaeteet 
































January 6, 1906 


CENTURY ELECTRIC COMPANY 


ELECTRICAL REVIEW 


NOTIGE 


One of our competitors has recently informed the trade that 
our Single-Phase Self-Starting Motor is an infringement of 
patents owned by them, and threaten to sue anyone continuing 
the sale or use of a “‘ Century ” Motor. 

Some of the Personnel of this Company have been actively 
engaged in the design and construction of Single-Phase Motors 
for many years, and the officers of this Company are thoroughly 
posted on the Single-Phase Motor Patent Situation, and we know 
our rights and are thoroughly prepared to defend them and to 
defend any suits which may be brought against our customers 
for the sale or use of “‘ Century” Motors. 





404 N. Fourth Street, St. Louis, Mo. 





Knostrain 34-inch 





Knostrain Bushings 


a 


Something 





Something 
Practical 
See rule 28, sections F and 


G, of National Board of Fire 
Underwriters’ Rules. 





Knostrain 3-inch 
Socket Bushing 


MORE POWER 


Handle Bushing 


Takes all strain from _ socket 
connections, and at the same time 
makes a good insulating bushing. 


Frank H. Stewart Electric Company 


Electrical Supplies 
35 North Seventh Street, Philadelphia 








LESS COAL MORE PROFIT 


COLONIAL MOTORS 


ARE POWER SAVERS 


Those who have tried them are more than satisfied with the results. 
We guarantee them to be economical, cool-running and efficient at all times. 
If you want to learn how to transmit power without loss and keep your 
factory in a peaceful and money-making condition, write for information 
on Colonial Motors. 


THE COLONIAL FAN AND MOTOR COMPANY 
WARREN, OHIO, U. S. A. 


D.-C. Motors, D.-C. Generators, Desk @nd Ceiling Fans, 
Exhaust Fans, Motor-Generator Charging Sets, Rotary Converters. 2 


17 
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SEE THE 


Teats on the Petticoat 


They take a!l the moisture from the 
inner and outer surface of the in- 
sulator and keep the pin dry. 





“CONFOUND THOSE CORNER PINS 
SEND QUICKLY AND CET SOME 


VICTOR ANGLE INSULATORS” 


—SENSIBLE MANAGER— 





SUPERIOR STRENGTH 





Hemingray Class Company 


ESTABLISHED 1848 
INCORPORATED 1870 






Full Information in 


The Bnsulator Book 
The Locke Insulator Mfg. Company 


Victor, N. Y., U.S.A. 8 


COVINGTON, KY 





Factories, - MUNCIE, INDIANA 














BURKE ELECTRIC COMPANY 


LESSEE OF 


THE KEYSTONE ELECTRIC COMPANY 


Main Orrice ano Works: ERIE, PENNA. 











ALTERNATING AND DIRECT-CURRENT 
DYNAMOS AND MOTORS 




















SCHEEFFER INTEGRATING WATT-METER 


Type F 
FOR DIRECT OR ALTERNATING CURRENT 


DUST AND BUG PROOF 
IMPROVED CONSTRUCTION 








Moving parts are extremely light, insuring a 
highly sensitive and accurate meter :: :: 3: 3: 





Write for prices and descriptive literature 


DIAMOND METER COMPANY 


PEORIA, ILLINOIS, U.S. A. WITHOUT CASE 
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The cost of maintaining our 
Series Alternating Arc Lighting 
System is especially low. 





Visit our exhibit at Electrical Show 
Zé 92 GL Auvnuvp ‘obvaiyg ‘wnesijog 





Write for bulletin No. 7036 


WESTERN ELECTRIC COMPANY 


CHICACO NEW YORK 
OTHER LARCE CITIES 














RECOGNIZED 


By All Unbiased Meter Experts to Be the Most 
Reliable Direct-Current Wattmeter in the World 





DUNGAN ELECTRIC MFG. €0., Lafayette, ind., U.S.A. 
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CONTAIN 
THE IN COST 
FEWEST eat OF 
POSSIBLE \ MAINTE- 
NANCE, 
POSSESS- 
ENT ING AT 
WITH THE i THE SAME 
SERVICE i? TIME 
FOR A THE HIGH- 
WHICH eee UL VAS EST 
THEY ARE ; — ECONOMY 
INTENDED : — 
— 4 SEND FOR 
RELIABLE 4 OUR 
IN #) NEW 
OPERA- “ign BULLE- 
TION = TINS 


ADAMS-BAGNALL 


ELECTRIC COMPANY 
CLEVELAND, OHIO 


PARTS 
CONSIST- 





Branches inall 1 
principal cities 
















| 


ey 


SS = ee 





Are Lamps 


VZZ 


A ia, DIRECT 
Y oo CURRENT 


a ENCLOSED 















Will operate two 
hundred hours with- 
out trimming :: :: 












Only five parts and every 
part accessible without 
_ the use of any tools 







ISG. SAS SSS S 





SELF-LOCKING 
SWITCH 


LIKWWQWQua“ 


de 







) 






Not affected by 
smoke, dust or 
rough usage :: :: 







Our catalogue tells 
all 








SSSSSS 






The ideal for fac- 
tories, foundries, 
and machine shops 






VASA SASS SSS 








LLLLILITTL LL LL heheheh biden 
4% 


American Are Lamp Company 7 
Kalamazoo Michigan 


Evo YY 
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THE REGULATOR 
IS THE THING 


That makes success or failure for series arc lamps with 


alternating current. 


OURS NEVER FAILS 


It is a movable coil and core. 
decreases, it quickly moves down over its core, linking 
more of its turns into the magnetic circuit, with increased 
The opposite variation is as easily met. 

You can short-circuit the regulator without harm to your 
apparatus, or may change instantly from no load to full 
load without disturbing the constancy of your current. 


impedance. 


We speak from actual tests. 


Could simplicity or efficiency be more perfect ? 


TRANSFORMERS, SWITCHBOARDS, LAMPS AND ALL MINOR ACCESSORIES ARE DESCRIBED IN BULLETIN 1070-R 


FORT WAYNE ELECTRIC WORKS 


SYSTEMS 


If resistance elsewhere 








€é WOOD 53 


FORT WAYNE, - 





INDIANA 
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“STANDARD OF THE WORLD 


* They give more light, whiter light and less dust than any 
* other carbon. ‘Their quality is uniform and always of the 
. highest grade. Diameter and straightness perfect. Grand 
2 prize St. Louis World’s Fair, 1904. 


\ HUGO REISINGER, set. 11 Broadway, NEW YORK 


FOR AN ALUMINUM 


REFLECTOR 


MONARCH 
TWO-LICHT 


AMERICAN ELECTRIC NOVELTY & MFG. COMPANY 
308 HU 


DSON STREET, NEW YORK 
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TIN SHADES 


The season is approaching for tin shades and 
we have a big stock on hand ready 
for your orders 


Goods Right Deliveries Prompt 
Prices Satisfactory What more do you want 


WHEELER REFLECTOR Co. 











156 Pearl Street, Boston ‘ 











EMERSON MOTORS| EMERSON FANS 


Alternating and Direct Current Alternating Current Desk, Ceil- 
1/40 to 21/2 H. P. 7 © -« | ing and Column - = = 


THE EMERSON ELECTRIC MFG. CO. — St. Louis, Mo. 


Eastern Office and Warehouse: 136 Liberty St., New York City 














Catalogues and Bulletins Free 











POTLE SS ano cedar 
Toledo, Ohio 











The F. Bissell Company, 

















| THE 
| THERMO-BLINK 


PSs a 
ss 











No. 1—Flashes, 1 to 4/16 cp. lamps, on alternating or direct current. 


SEND $1.50 FOR SAMPLE 


ADVERTISING MIRRORGRAPH CO. 
Hudson and Concord Streets, BROOKLYN, N. Y. 





THE COPLEY-SENIOR CARBON BRUSH 
FOR GENERATORS AND MOTORS 


GUARANTEED 


Thoroughly Self-Lubricating 
Will not cut Will not spark 
Will carry more Load 


ENE ESE SES ee 


COPLEY*SENIOR 


CARBON BRUSH 





Copley-Senior Carbon Co. 


GEORGE W. COPLEY, Pres’t and Gen’! Mgr. 




















'SEND US YOUR 


Switchboard 
Specifications 


GOEL RRA IE GON TA 


i al A I ORES 8 ABE 


Pett ate 


ce reat: 


SO a 





f Style B SWITCHBOARD SWITCH 


| W. S. Hill Electric Co. 


NEW BEDFORD, MASS. 





465. Greenwich Street NEW YORK 
SELF-LUBRICATING NON-SPARKING 
NON-CUTTING NOISELESS 








Will Carry 100 Per Cent. More Load 
than Any Other Brush 


Commutators Last Five Times 
Longer 


Le Valley Vitae Carbon Brush Co. 


125 EAST 42d ST., NEW YORK 
































a MONTHS 
: In which to get this 


“LITTLE BEAUTY” 
BLOW TORCH. 


FR E © 


for 50 of these 
« Cavere’. .. 















Two Ounce 


M.W. DUNTON & CO, Providence, _R. 1 
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THIS IS THE WHEEL OF A 


Green Matteawan 
Blower 


supplied to the Kimberly & Clark 
Co. for heating and ventilating 
in their paper mill at Kimberly, 
Wis. The wheel is 14 feet in 
diameter and 7 feet wide and 
runs in a steel-plate three-quarter 
housing. 

You will observe that the 
inner and outer edges of the side 
plates of the wheel are reinforced 
by angle-iron stiffening rings, 
where uther makers use flat bars 
because the flat bars are cheaper. 
You will also notice that the 
floats are riveted to short pieces 
of angle-iron, which in turn are 
riveted to the side plates. This 
makes a much stiffer construc- 
tion than merely turning up the 
ends of the floats and riveting 
them directly to the side plates. 

We have introduced these im- 
provements in order to insure 
more rigid and truer running 
wheels, which require less clear- 
ance than wobbly, uneven 
wheels, and therefore permit 
less leakage and are more effi- 
cient. 

They are 
will last longer ; 


also stronger and 
in fact they are 


better. ; 
Send for Catalog ‘‘ER” of 
Fans, Blowers and Exhausters 


and, if you do not have a copy, 
ask for our book on Steam Plant 
Economy. 


THE GREEN FUEL 
ECONOMIZER CO. 


MATTEAWAN NEW YORK 


(Sole builders of the Green Fuel 
Economizer in this country) 26 











MicCORMICK 
TURBINES 


4000 H. P., 80 ft. head, arranged to drive gen- 
erator and a single turbine to drive exciter. 
Seven settix gs built for the Hudson River Water 
Power Company’s Spier Falls plant and 14 pairs 
51 inch for their plant at Mechanicsville, N. Y, 
Write for catalogue It contemplating purchase of turbines. 


S. MORGAN SMITH COMPANY, 


Branch Office: 176 Federal St., 


PAIR 


YORK, PAs U.S.A. 


oston, Mass. 




























AMERICAN UNLINED STEEL CONDUIT 
FOR ELECTRIC WIRES 
GIVES BEST PROTECTION 


The American Conduit Mie.C Co. | 
524 Fourth Ave., Pittsburg, Pa. 


 eenmanmaammaat 

















When Addressing Advertisers #’ lease | 
Mention This Paper. 














For testing dry cells, use the 


Eldredge Battery Ammeter 


0 to 30 Amperes 
Indicates in any position and 
in either direction of current. 
Connecting cord can 
quickly detached if broken, 
and a new one connected. 
Price $3.50. 


Eldredge Electric Mfg. Co. 
Springfield, Mass. 1 









































HIGH 
GRADE 


ELECTRICAL 
SPECIALTIES 


SEND FOR CATALOG 
THE LUNDIN ELECTRIC 
AND MACHINE CO. 
Boston, 





or gases. 


sizes. 


voltage up to two volts per cell, 


SMITH STORAGE BATTERY COMPANY, 
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The Electro-Chemical Tray Battery 


Can be placed where you like with no inconvenience whatever from vapors 
A battery so neat and companionable that you can invite 
it into your office should not be overlooked. 
and will sustain its rated current for eight or even ten hours with 
as shown by repeated tests. All 
Results and even satisfaction guaranteed under proper conditions. 
This is an important subject to all concerned. Does it interest you ? 
We would be pleased to tell you more about it. 


It has capacity, too, 


Sole Builders, 



















ZOAR, OHIO 
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THE BATTERY 


THAT PRODUCES RESULTS 
BETTER AND MORE SATISFACTORY SERVICE 


Very Compact—Large Contact Surface, 
eliminating internal resistance 
THE TRAY PLATE BATTERY is known 
for its exceedingly Low Resistance, 
Economical Operation, and as a 
Saver of Fuel is without an equal 


LARGELY INCREASED CAPITAL AND TRAY PLATE BATTERY CO. 
BETTER FACILITIES enable us to supply 5 Frederick St., BINGHAMTON, N. Y. 


all orders pr omptly * * + = 3 = Isolated plant installed at Mertztowa, Pa. NEW YORK—39 Cortlandt St. 








TRAY PLATE 


STORAGE BATTERY 


The SIMPLEST, MOST DURABLE and 
BEST STORAGE BATTERY MADE for 
Central Stations, Lighting and Power 
Plants, Isolated Plants, Etc. 

We also manufacture an IMPROVED CELL TYPE 


BATTERY in All General Styles for All Purposes, 
including Electrical Vehicle Batteries. 





SEND FOR DETAILS 





























A WATER WHEEL 
GOVERNOR 


must govern or it is worse than 
useless. Hundreds of our Com- 
pensating Governors are in suc- 
cessful use on power and lighting 
plants. They must be good. 

Let us send you our catalogue 


WOODWARD GOVERNOR CO. 


656 Race St., ROCKFORD, ILL. 


Motor Starters 
Speed Regulators 


Field Regulators 


Equipped with Renew- 
able Segments without 
Extra Charge 


And Special Controlling Devices 
of all kinds. Send for catalogue 
and discounts 


UNION ELECTRIC 






































MFC. CO. 
WHEN ADDRESSING ADVERTISERS PLEASE MENTION THIS PAPER. | Manufactured under our own patentn. Milwaukee, Wis. 
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* SAMSON TURBINE + 


We show below record of tests of a 56-inch SAMSON TURBINE installed in the official testing flume at 
Holyoke. This turbine was built from the same patterns as those we sell to our customers. 








Gateage Head R. P. M. Cu. Ft. per Sec. i. F- Efficiency 

Full 13.27 109 247 310 83.58 per cent 
15-16 13.50 104 235 304 84.60 a ae 

7-8 13.79 101 223 296 85.01 a ag 
13-16 14.18 100 209 280 83.56 - 

3-4 14.69 100 189 254 81.06 ee aa 
11°16 15.12 102 174 239 80.36 





JAMES LEFFEL & CO., No. 309 Lagonda st., Springfield, Ohio, U.S. A.“ 
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“The How and Why of Electricity” | 


By Charles Tripler Child q 


Late Technical Editor of the ELECTRICAL REVIEW 





HILE the added matter has brought the ie 

volume up to date in every phase of this |<” 
study, the original text, as prepared by its brilliant | 
author, remains to entrance the reader. New }? 
illustrations have been made where it was deemed 
possible to further illuminate the explanatory {% 
matter. The book contains no mathematics. | 
The phenomena of electricity are treated in splen- 
didly arranged word pictures, and the engineer, {4 
the student and the non-technical reader, alike, 
may be benefited and entertained by this book. 





CONTENTS 





“The descriptions are helped out with cuts and diagrams that really explain. 
We know nothing that gives so much help on a difficult and complex matter in so 
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_ “Is admirably adapted to instruct the non-technical reader who is interested 
in that subject. * * * Mr. Child enjoyed a high reputation for the clearness and 


short a space.’’—Aew York Sun. 


“We can unhesitatingly recommend this book to all non-technical readers, 
who desire a simple and yet correct account of the different features of modern 
electrical development.”’—Street Railway Journal, New York. 


“‘ An excellent manual of the uses of electricity, and while not intended in any 
way as a text-book, the work is of much value to readers, both professional and 
lay.”,—National Electrical Contractor. 


“The book is a handy one; just what nine men in ten demand in order to 
seize rapidly the practical side of electricity.”"—San Francisco Chronicle. 


intelligibility of his writing, and the volume in question exhibits these qualities.’’ 
—New York Tribune. 





‘“*Mr. Child has left a good book; one that we can heartily commend to the 
non-technical readers for whom it was written; they will not be led astray by 
platitudinous nonsense, but will receive solid, exact information, if simply ex- 
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“In spite of the great mass of electrical literature already existing it is one & 

of the first good books of its kind. * * * It will find a large circle of readers RY 
on its evident merits.”’— Engineering News, New York. ke 
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STYLE K STYLE 1 


' Wireless Clusters 


On this basis he burns the light. 


The free sign proposition is good 
for central stations. Increases 
current. 


National 


We have ideal signs for rental 
purposes. Made of Porcelain 
Enameled Steel. Last new for 
alifetime. Always bright. 


le 
WEATHERPROOF SOCKET 





8 d d We are pioneers in this Free 
tan ar Sign movement. We co-operate 
with you in creating a demand. 
Ask us how. 
STYLE 2 STYLE 7 
WRITE FOR CATALOGUE ‘‘B-16’’ FEDERAL ELECTRIC CO. 


Eastern Representatives MANUFACTURERS 


BENJA M I N E LECTRI . M FG. CO. FEDERAL SIGN SYSTEM (Electric) Lake and Desplaines Streets, 


9 = ; 
317 W. 42d Street, Chicago, I!I. 


NEW YORK CHICAGO SAN FRANCISCO New York City. 


39 Jackson Boulevard 


FOR YOU FROM THE 
INCANDESCENT LAMP TRUST 


By having the highest skilled labor, the best mechanical 
and electrical equipment, and a strongly financed company, 
having no agreements nor entangling alliances with the 
lamp association, we are creating 


A WIDE OPEN LAMP MARKET 


Our factory kas an initial capacity of 6000 lamps daily, 
ST. MARYS with space for rapid increase. We can take care of your 


order satisfactorily in every way, giving you prompt ship- 


INCANDESCENT LAMP CO. ments and effective service. 


————— We guarantee buyers against litigation, 
and offer a full protection in case of suit for 
WM. M. ROTHSCHILD, Pres. St. Marys, Pa infringements of patent rights. 
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ON PRIMARY 
BATTERIES 


VOLTAG EH 


One type of battery is now uni- 
versally used for all hard continu- 
ous service, such as the operation 
of railway semaphore and crossing 
signals, to the exclusion of other 
types. In this cell the electrodes 
are of zinc and copper, with a solu- 
tion of caustic potash and copper 
oxide for the depolarizer. It has 
been chosen over all other types be- 
zause it has a capacity per unit 
weight greater than any other, 
either primary or secondary, and 
the voltage and current keep up 
to full value until the battery is 
entirely exhausted. However, the 
last point does not hold for even 
all batteries of the copper oxide 
type, for in many of them the 
copper oxide, which is a poor con- 
ductor of electricity, is loose or 
does not cover the whole surface 
of the negative electrode, or is 
mixed with foreign matter, or is 
one of the lower oxides of copper 
and not the black owide. 

When current is drawn from a 
battery possessing any one of these 
defects the voltage will fall, on ac- 
count of the deposit of hydrogen 
on the negative electrode, and for 
the same reason the Internal Re- 
sistance will Rise. 

















iy SOLUTION 
OF CAUSTIG 
SODA 


In one type of battery these de- 
fects have been avoided; we quote 
from Carhart’s “Primary Batter- 
ies’: “Recognizing the good quali- 
ties of copper oxide as a depolar- 
izer, EDISON has devised a form 
designed to meet the objections 
noted above. The copper oxide is 
employed in the form of a com- 
pressed slab, which, with its con- 
necting copper support, serves also 
as the negative plate. In recent 
cells the device has been resorted 
to of reducing a superficial film of 
copper on the oxide before it is 
sent from the factory.” 

The effectiveness of this method 
~yvas demonstrated in a recent test 
py the D., L. & W. R. R. of equal 
numbers of EDISON and two other 
selected makes of copper oxide 
cells operating a Union signal. At 
the beginning each battery read 8.5 
volts. The Edison made 65,451 
signal movements and then gave 
8.1 volts; the next best battery 
made 65,445 movements, but the 
voltage dropped to 7.75, while the 
third made 63,535 movements and 
dropped to 7.25 volts. The differ- 
ence is enough to make it pay to 
get the best. 

Send for further details of this 
test and for our BOOK “ER.” 








Edison Manufacturing Co. 
3 Lakeside Ave., .., ORANGE, N. J. 
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THE 
FIRST 
GOOD ONE 


AND WE CAN PROVE IT 


THE SARCO CO. 


906 Sixth Ave., N. Y. CITY 











Bituminized 
Fiber Conduit 


For Underground 
Electrical Construction 














The American Conduit Company has a 
corps of experts in underground con- 
struction and is prepared to furnish 
supervision of work if desired. We 
would prefer to sell conduit, leaving the 
construction work to the purchaser or 
his contractor, but if desired will sub- 
mit estimates and bids and take con- 
tracts for completed underground 
systems in any part of the United States 
or Canada. 


AMERICAN CONDUIT COMPANY 


Main Offices : 
1005-1006 Manhattan Bidg., CHICAGO 


Other {i Broadway, New York 
Offices ) 336 Macy St., Los Angeles . 
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Bissell Cc., The F. 
Doubleday -Hill Electric Co. 
Electric Appliance Co. 
Partrick, Carter & Wilkins 
Stanley & Patterson 
W. R. Ostrander & Co. 
Wesco Supply Co. 

ASBESTOS 
Jobns-Manville Co., H. W. 

ATTACHMENT PLUGS 
Hubbell, Harvey 

BATTERY JARS 
John Maddock & Sons 

BATTERIES, PRIMARY 
Bissell Co., The F. 

Bunnell & Co., J. H. 

Burnley Battery & Mfg. Co. 
Doubleday-Hill Electric Co. 
Eastern Carbon Works 

Edison Mfg. Co. 

Electric Motor & Equipment Co. 
Empire State Dry Battery Co. 
Lawrence Electric Co., F. D. 
Leclanche Battery Co. 
Manhattan Electrical Supply Co. 
Wesco Supply Co. 

BATTERIES, STORAGE 
American Battery Co. 

Bissell Co., The F. 

Chicago Pneumatic Tool Co. 
Doubleday-Hill Electric Co. 
Electric Storage Battery Co. 
General Storage Battery Co. 
Gould Storage Battery Co. 
National Battery Co. 

New England Motor Co. 
Smith Storage Battery Co. 
Tray Plate Battery Co. 
Willard Storage Battery Co. 

BELLS 
Manhattan Electrical Supply Co. 
Ostrander & Co., W. R. 
Partrick, Carter & Wilkins Co. 
Viaduct Mfg. Co. 

Wesco Supply Co. 

BELT DRESSING 
Dixon Crucible Co., Joseph 

BLOWERS 
Emerson Electric Mfg. Co. 
Green Fuel Economizer Co. 

BoILERS 
Babcock & Wilcox Co., The 
Morgan Smith Co., S. 

Platt Iron Works Co. 
Stirling Consolidated Boiler Co. 
Westinghouse, Church, Kerr & Co. 

Books, TECHNICAL 
Electrical Review Pub. Co. 
Van Nostrand Co., D. 

BoosTERs 
Crocker-Wheeler Co. 

National Electric Co. 

BRIDGES 
American Bridge Co. 

BRIDLE RINGS 
Barron & Co.. Jas. 8. 

Bissell Co., The F. 

BrusuEs, DyYNAMO 
Copely-Senior Electric Co. 
Eastern Carbon Works 
Le Valley Vite Carbon Brush Co. 
Wirt Electric Co. 


BusHINes 

Bossert Electric Construction Co. 
CaBLE HANGERS 

Barron & Co., Jas. S. 

Bissell Co., The F. 
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Two Puss SwitcuHEs IN No. 2 N. B. Iron Box 


EXAMINE 
HART SWITCHES CLOSELY 


CLOSE inspection of our switches will reveal to 
you the wonderful Perfection in Detail, Careful 
Construction and Quality of Material used through- 
out. Asone contractor expressed it, ‘‘ THEY ARE 
JUST RIGHT.” 

HART SWITCHES predominate wherever such 
goods are used, and are specified by eminent engi- 
neers, as they know the superiority of our switches, 
know that our prices are right and know that we fill 

the smallest or the largest orders promptly. 
Send for Catalogue 


___/oallli 


HART 4X0 FHEGEMAN 


92 Union Place, Cee HARTFORD, CONN. 
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Trumbull 
Panel 
Switch 








The various parts of Trumbull Panel Boards were 
designed with two most important ends in view: 
The building of panels that would have no superior 
for strong and durable construction, and at the same 
time avoiding all unnecessary details that would add 10 
the cost without increasing their value to the buyers. 
The switch used on the branch circuits of our regular 
Panels shows how well we have succeeded. 
Notice the self-adjusting clips, and the blades ‘‘dove- 
tailed” into the fibre. 
Noticethat each clip is secured totheslate by two screws. 
Can you imagine the blades making poor contact with 
the clips—or the fibre loosening from the blades—or 
the switch getting loose from the slate or getting out 
of line ? 
You can see that this switch is carefully constructed, 
yet its design allows it to be built very economically. 
This is the way our panels are constructed throughout, 
and our customers get Panel Boards of the highest 
quality for prices they are very willing to pay. 

Let your next Panel be a Trumbull. 


The Trumbull Electric Mes. Co. 


604 Woodford Ave. Plainville, Conn. 
New York, 136 Liberty Street 
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Franklin Double Refracting Electrics | 


ALL STYLES GLASS FOR 
ELECTRIC LIGHTING 


Bulletin Shows Twenty-one Varieties 





Gillinder & Sons, Inc. 
135 Oxford Street 
Philadelphia 


SALESROOMS 
Phila. .. 839 Market St. 
New York, 42 W. Broadway 
Chicago .. 160 State St. 
Boston . 67 Chauncey St. 




















INSTRUMEN’S 








The Queen Acme Portable Tesiing 
Set is an instrument widely used by 
Telephone, Electric Manufac: uring 
and Electric Light and Power “om- 
panies for making the variou: iests 
they find necessary. It might help 
you. Circular 366, with colored dia- 
grams, gives all the details. This or 
any other of our numerous cataloeues 
sent free. 











Cable Testing Apparatus. Tachometers, Photometers 
Electrical and Scientific Instruments 


QUEEN & CO., Inc., !219, chestnut sic 

















ABIRSHAW 
WIRES AND CABLES 


The India Rubber and Gutta-Percha Insulating Co. 


SALES OFFICE, 15 CORTLANDT ST., NEW YORK 
OFFICE AND FACTORY, “Works? YONKERS, N. Y. 




















“Southern Mills” 


A Southern Monthly Indus- 
trial and Electrical Journal 


Published at GREENSBORO, NORTH CAROLINA 


The only journal of its kind published in the South, 
and as an advertising medium for those wishing to 
reach all the industries, this journal is unexcelled 


SUBSCRIPTION PRICE, $1.50 PER YEAR 





TELEPHONE 
« ENGINEERING « 


The “A B C of the Telephone” is a 
book valuable to all persons interested 
in this ever-increasing industry. No 
expense has been spared by the publis!:- 
ers, or pains by the author in making tl:'s 
the most comprehensive handbook ev: 
brought out relating to the telephone. 


The volume contains 375 pages, 2 
illustrations and diagrams; it is hani- 
somely bound in black vellum clot 
and is a generously good book witho 
reference to cost or price. 





Money will be returned to 
dissatisfied purchasers of this 
volume. Order to-day. 


Price, One Dollar, Postpai7 








Send all Orders to 


Electrical Review, 121.Park Ro 
New York City, U.S. A. | 
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of New York 


























STRUCTURAL STEEL FOR EVERY PURPOSE 


ANNUAL CAPACITY 


700,000 TONS 


Contracting offices in twenty-three American cities 


SIG. Aeneas 


GENERAL OFFICES 


42 Broadway - - = £=WNew York 


ELECTRICAL REVIEW = 











NORTHERN GRINDERS 
SAVE BENCH WORK 


our out lots of vise operations, save 
time at the bench, save time on the 
assembling floor, make work better because 
accuracy is easily attained. 

BULLETIN NO. 4548 SHOWS THE 

DIFFERENT STYLES OF GRINDERS 

BUILT IN THE NORTHERN WORKS 


NORTHERN ELECTRICAL MFG. CO. 


ENGINEERS MANUFACTURERS 
MADISON, WIS., U.S. A. 
425 Monadnoek Block, Chicago 801 Land Title Bidg., Philadelphia, Pa. 
21 East Fifth St., St. Paul, Minn. 1236 Wells Bldg., Milwaukee, Wis, 
69-75 New Montgomery St., San Francisco, Cal. 29 Broadway, New York 






NORTHERN BENCH 







GRINDER ON 
COLUMN 





55° 


YOU CAN'T BUY A KING 


BUT YOU CAN CET A 


MONARCH 4cum/vum REFLECTOR 


FOR 127s° AND CHEAPER IN LARGE QUANTITIES 
AM. ELEC. NOV. & MFC. CO., 308 HUDSON ST., M. ¥. 
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FACTORY TIME CHECKS 


They are being used more and 
more. Write for our pamphlet, 
‘*Time Checks, and Their Use.” 
s 8 
American Railway Supply Co. 
Address Department §., 24 Park Place, N. Y. 











“Diamond 
Suitrhes 
Trade <t> Mark 


This Crade-Mark guarantees quality. 


Che Gart Mfg. Co., Hartford, Conn. 
“em York Boston Chiragn Toronto, Ont. 











LIGHT WHERE 
YOU WANT IT 


McLeod Ward & Company 


qd) 27 Thames Street, New York 























COLUMBIA LAMPS 


stand for quality, uniformity and all other features so essential to 
the satisfactory and economical operation of Electric Light Plants. 
Place a trial order for a case or larger quantity, subject to guarantee, 
and be convinced that the COLUMBIA is all that we claim for it. 


Yar Central Electric Company, 


207-209-211 East Jackson Boulevard, . 


SALES. AGENTS 





CHICAGO 
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& resistance wires to specifica- 
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GOLD MEDAL—Lewis & Clark Centen- 408-414 N. J. R. R. Ave., Newark, N. J. 
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Direct-Current Motors for Machine Tools 


Our Round Type Motors have been on the market many years and have won a 
world-wide reputation for superior design and construction. They are 
unequaled in efficiency, durability and reliability, and range in sizes from % to 10 


Write for descriptive Bulletin No. 2196 











Round Type Enclosed Motor 


General Offices: 527 W. 34th Street, New York 


Branch Offices in Principal Cities 











WHITE STAR DRY CELLS 


ARE 


ECONOMICAL, EFFICIENT, DURABLE, THE BEST 


Send for Price List and Discounts 


EMPIRE STATE DRY BATTERY CO., NEW YORK 














We INSULATING BLACK 


A black, quick-drying protective varnish for Telephone, 


Telegraph, Electric Light and Signal Systems. 

Not affected by heat or cold. Resists water and never 
becomes brittle or cracks off. Adheres to wood or metal, 
Ask your dealer, or write 


STANDARD VARNISH WORKS, ouicaco. LONDON 











ELECTRICAL 
COMPOUNDS 
STANDARD FOR 19 YEARS 


Hustle Out That Armature! How Often Do You Hear This ? 


Write us for sample of our Paraffine Insulating Compound, a 
material that will enable you to get out good work, and in a hurry. 











MACON-EVANS VARNISH CO. Pittsburg, Pa. 











THE STANDARD PAINT CO. °° “LhiaAM STREET 





jX. & 3» & 
Everything Electrical 


Electrical Equipment & Supply Co. 173,8.CLINTON 6T..6MIGA0Os ILL 
933-938 Second Ave., PITTSBURG, PA 





















make possible any effect in attractive 


WINDOW LICHTING 


at a cost that will amaze you 





Highest grade for electrical insulation and 
mechanical p . In sheets, tubes, 
rods and special shapes 


CATALOGUE AND SAMPLES ON APPLICATION 


FIBRE AMERICAN VULCANIZED FIBRE £0. 


WILMINOTON, DEL. 





WRITE US FOR BULLETIN SHOWING EVERY STYLE WITH PRICES 








Edison Ready-To-Use 
Electric Decorative Lighting Outfits 


YOU HAVE JUST TIME ENOUGH 


to lay in a stock of these popular outfits, 
which afford by far the safest and most beau- 
titul method of illuminating Christmas trees 
or other inflammable decorations 
Useful for Interior Adornment all the 
year around 





Always Ready—Always Complete 
For fuller details write our nearest district office or 
GENERAL ELECTRIC COMPANY 


Main Lamp Sales Offices: HARRISON, N. J. 
Offices in all the principal cities 744 











WESTON Electrical Instrument Co. 


New York Office, 74 Cortlandt St., wae Waverly Park, NEWARK, N.Y. 


LONDON BRANCH: Audry House. Ely Place, Holborn. 
PARIS, FRANCE: E, H. Cadiot, 12 Rue St. Georges. 
BERLIN : European Weston Electrical Instrument Co., No. 88 Ritterstrasse. 


Illuminated Dial, Weston Standard 
StationInstruments Portable, Direct Reading 


Voltmeters and Miilli- 
These instruments are gay voltmeters, Ammeters 
constructed upon the fm and Milammeters, Watt- 
same general principle \ meters and sega 
as our regular Standard he r Byres y,) Bede 
Portable Direct-Current pa 2 portable ‘ rae 
Voltmeters and Amme- ments are recognized as 
ters, butare much larger standards throughout 
and the working parts the civilized world. 
are enclosed in a neatly 
designed, dust-proof, 


Our Semi- Portable 
cast-iron case which 


oe Laboratory Standard 

Voltmeters and Amme- 
effectively shields the 
instruments from dis- 


ters are still better. 
They are the most reli- 
turbing influences of ex- 
ternal magnetic fields. 



















. yaa nny able, absolute standards 
Weston Standard laminated Dial Station Ammeter, for Jaboratory use. 
yle B. 





1s eae 
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List of 
E.lectrical 


Patents 
Issued Last Week 








Epa a eitor of patents, 


Duvall. s 


Building, 
patent mz 


—~ 





Iss 


808 
Arnold 


eported for this journal by E. 8S. 
ee an oad Frost 


‘Washington, D.C. Copies of any 


808.065 


Beck, * 


808,! 
Borché 
808,! 
tung, 
808.0 
A. H 
many 
808,60 
Herzo;: 
808! 
A. N. 
808, 
AN: 
808, ! 
yd. 
808, 1 
L. Me 
808. 
Osbur: 
808.1 
Sayles 
808 
Wool! 
808.) 
Cherr 
808, | 
Karr, 
808, 


ler, Am: 


808.1 
Ames! 
808, 1 
Adams 
808,2 
York, | 
808.2 
Potter 
808.2: 
G. Sim: 


808.2" 


ism; ( 

N, Y. 
808.2 

§tewa: 


808,2°. 


Stroh: 
B08,2 





a 


be secured for 10 cents each.] 








‘) DECEMBER 26, 1905. 
Commutator motor; E. 
farlsruhe, Germany. 
Electric switch; S. H. 
w York, N; Y. 
Production calcium; W. 
Achen, Germany. 
Glow lamp; G. K. Har- 
, York, N. Y. 
Thermo-electric battery; 
Frankfort-on-Main, Ger- 
Electric signal; F. B. 
‘ew York, N, Y. 
Electrical connection; 
‘rence, New York, N. Y. 
Electrical connection; 
wrence, Philadelphia, Pa. 
Making carbon chloride; 
chalske, Brooklyn, N. Y. 
Galvanizing metal; G. 
r, Eavston, II. 
Trolley pole; J. F. 
Pasadena, Cal. 
Electrical meter; H. W. 
eoria, Ill. 
Annunciator; L. G. 
iXenton, Ohio. 


Trolley head; J. T. 
Plymouth, England. 

Railway signal; B. A. 
tha, Neb. 

Trolley wheel; J. Mil- 
sbury, Mass. 


Trolley harp; J. Miller, 
*, Mass. 

Car signal system; E. J. 
Vaco, Tex. 

Fuse; J. E. Graybill, 
Contact shoe; W. B. 
henectady, N. Y. 

Power transmission; C. 
ds, Schenectady, N. Y. 
Speed-changing mechan- 
t. Simonds, Schenectady, 


Rail insulator; 
Schenectady, N. Y. 


Railway signaling; S. D. 


S: 5B: 


Magnetic clutch control- 
ontinued on page 48.) 


NulGe) 


Ni 


A POINTER 
USE THE ALLEN 
SOLDERING STICK 


if you want the best there is in sol- 
dering. Makes a quick, lasting and 
perfect joint. 


“TRY IT” 


Sample for your dealer’s name— 
No name, ao sample. Write us for 
name of dealer who keeps it, 

does not. Get our booklét “I 

Use Solder.” Price, 20 cents each ; one 
dozen, $2.00. We also manufacture 
soldering paste, salts, commutator 
lubricant, liquid flux, Sun and Samson 
soldering sticks. 


L. B. ALLEN CO. 


INCORPORATED 
1336 COLUMBIA AVE 
CHICAGO, ILL. 
New York Office, 97B Warren St. 














“RECO” SIGN FLASHER 


The Reco is simple, practical, durabie—will flash 
from 60 to 600 four C. P. Lamps with each switch 
There’s money for you In selling Reco Flashers 
Write for “RECO FOLDER ”’—Tells all about it 


REYNOLDS ELECTRIC FLASHER MFG. CO. 


225 FIFTH AVENUE, CHICAGO, ILL. 


WUE 


Separabie Attachment Plug 
No Twisted Cord No Exposed Contacts 
Flush 
5 Styles { ae ag Tap } All Interchangeable 
Send for Folder Number 15 
HARVEY HUBBELL, Ine., Main Office, BRIDGEPORT, CONN. 
NEW YORK CHICAGO SAN FRANCISCO 























; Ball Passbarg System 


Passburg Patents 


Electric Cables 
Armataures 


Field Transformers 
Magnet Coils 


JOSEPH P. DEVINE 
314 Mooney-Brisbane Bldg. EF 


Over 700 apparatuses in use. 


Electrical Testing Instruments 


State Requirements and write for Prices 


JAMES G. BIDDLE, 1112 Chestnut 8t., Philadelphia 

















PATENTS 
PATENTS 











Save money and time 
by sending your 
matters to me 

TRADE-MARKS 


DESIGNS 
COPYRIGHTS 











E. S. DUVALL 


Washington, D. C. 
LOAN & TRUST BUILDING 











TTERY JARS, Porous and Porcelain 


sES, CYLINDERS, PLATES, etc. 


here than elsewhere. 








WE don’t ask for your business on sentimental grounds— 
but because you can get more for your money 


We're in the business to stay and 


want your order for any special design you have in mind, 


John Maddock o Sons, 


and we will make it in such a way that will please you. 
Try us on your next order. 


ee oe ee ee 
rr tty ee oe 


Coalport Pottery 
TRENTON, N. J. 














ELECTROMAGNETS and SOLENOIDS 


SPECIALTY—Calculation, Design and Construction of 


LARGE ELECTROMAGNETS AND SOLENOIDS 
TO PERFORI A GIVEN DUTY 
Also full line of Small Electromagnets, Ringer Magnets, Solenoids, 
Telephone Induction Coils, Medical Induction Coils, Ruhmkoff 
Windings, Gas Lighting Spark Coils, Gas Engine Spark Coils, 
Everything in the Coil Line 


Catalogue and Booklet, ‘Facts About Electromagnets,” sent to 
any address upon request. 


CHARLES R. UNDERHILL, 55 Liberty St., NEW YORK 


7 ELWELL-PARKER 


ELECTRIC COMPANY OF AMERICA | 




















CLEVELAND OHIO, U.S.A. 


MANUFA 


STANDARD AUTOMOBILE BATTERY CHARGING MACHINES 


We have been manufacturing for ten years and have thousands 


of machines out that are giving complete satisfaction 




















- 
- 
<= 


<< The Only Rustless 


en 
- 





ee 
— 
= 


= 
cians 








Made entirely of zinc and 
of one piece. 

Beware of infringements. 
Patent covers Single as 


well as Double Grip. 


SEND FOR PRICES 


JAMES $. BARRON a 60. 


200-206 W. Broadway, N. Y. 
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PATENTS. 
(Continued from page 45.) 

ler; E. H. Anderson, Schenectady, 
Ni; OW, 

808,231 Automatic switch; G. M. 
Comer, Seattle, Wash. 

808,232 Electrolytic meter; A. L. 
R. Ellis, Lynn, Mass. 

808,237 Tachometer; 
kins, Brookline, Mass. 


Cc. D. Has- 


808,240 Dynamo machine con- 
nection; F. H. Jeanin, Schenec- 
tady, N. Y. 

808,260 Switch clip; W. J. 


Rickey, Schenectady, N. Y. 
808,263 Power transmission; E. 
Thomson, Swampscott, Mass. 
808,268 Control system; T. Von 
Zweigbergk, Lancaster, England. 
808,271 Emergency control sys- 
tem; F. E. Case, Schenectady, N. Y. 
808,275 Exploding mine charges; 
C. I. Dodson, Pittsburg, Kan. 
808,277 Electric bell; G. E. Dun- 
ton, New York, N. Y. 
808,279 Multirate meter; 
Fish, Lynn, Mass. 
808,303 Direct-intermittent mo- 
tor; C. M. Palmer, Aurora, III. 
808,350 Purifying water; L. 
Dion, New York, N. Y. 
808,351 Controlling flow of 
liquids; L. Dion, Wilkesbarre, Pa. 
808,364 Electric switch; W. S. 
Horry, Niagara Falls, N. Y. 
808,366 Telegraph transmitter; 
B. P. Hayes, Topeka, Kan. 
808,371 Protective shunt; 
Horry, Niagara Falls, N. Y. 
808,381 Electric shade holder; 
T. H. Joseph, New York, N. Y. 
808,383 Recording apparatus; 
J. A. Kenny, Chicago, Ill. 
(Continued on page 50.) 


WwW 


W. S. 











Triumph 
Generators and Moters 
are universally popular. 
Triumph Electric Company, 
Cincinnati, Ohio, U.S.A. 4 


















YOST SPECIALTIES 


Sockets, Wall Sockets, Weatherproof 
Sockets, Rosettes, Receptacles, Cord Ad- 
justers. Catalogue for the asking. 


The Yost Electric Mfg. Co. 
TOLEDO, OHIO 























Russell Howland 


i: ::| Manufacturers’ Agent :: :: 








E'ectrical Specialties - 
Automobile Specialties 
Hardware Specialties - 
Incandescent Lamps - 
Combination Switches 
Hard Fibre - - - - 


Au'osparkers- - - - 











I24- 122 Liberty Street 


ss 3s NBW YORK :: :: ¢: 








‘ME SCHWERDTLE STAME CO 
ENC/LS—BURNIN BRANDS 


TEELSTA 








ECK 


DYNAMO 4x0 
MOTOR WORKS 


Belleville, N. J. 


TRADE MARK 


MICA 


Insulators for gas engine ignition 
and special work. Send sketch. 
“STA-RITE”’ 
ignition Plugs, Porcelain, $1.50; 
Mica, $1.75. Spark Coils and Motor Acces- 
sories—send for list of 47 plugs. 


THE R. E. HARDY CO. 


225 WEST BROADWAY, NEW YORK CITY 





WILLARD 


STORAGE BATTERIES 


THE WILLARD STORAGE ee te. 


CLEVELAND, Omig 








TELEPHONES 








THE LIMA INSULATOR CoO. 
LIMA, N.Y 


High-Tension Porcelain Insulators 


Designed especially to stand service 
conditions and are noted for their great 
electrical and mechanical strength. 


Largest manufacturers of I TERIOR 
TELEPHONEs in the world. 
Switchboard equipments, for toll 
country lines. Send forlarge No. 12 12 eataloe 


CONNECTICUT TEL. & ELfs. 60, 


MERIDEN, CONN. 





esa, 








BENJAMIN WIRELESS GLiSTERS 








SUBSCRIBE FOR THE 


Inventive Age 


ONE DOLLAR A YEAR 


Contains index of all patents issued each 
week, and other useful information. Ad. 
dress INVENTIVE AGE PUBLISHING Co., 
National Union Bldg., Washington, D. C. 


BENJAMIN ELEC. MF&. CO, 


AND LIGHTING SPECIAL ‘Es 


Write for Catalogue 


Chicago New ‘ork 





| 





THE BRADY MAST ©. AMS 





T. H. BRADY, New Britain, Conn., 





Specify 
CRESCENT 
Coloring 





and 








EE. Frosting 
COLORING . 








Electric Heating 
Apparatus 


OF EVERY DESCRIPTION 
“Unit” Enamel Rheostats 








THE SIMPLEX ELECTRIC 
HEATING COMPANY 


CAMBRIDGEPORT MASS. 


H INCANDESCENT 
LAM If your Job- 


ber has it he 
will guaran- 
tee it, as we 
guarantee 
every bottle 
that we send 
out. 


CRESCENT; 
COLORI 





Crescent 
i DIRECTIONS — Company 
_FOR COLORING 
EAN LAMP TmMOROUGHLY AND | 
DIP WITH 
[Auwaes KEEP WELL CORKEDH 








Mast Arms, Poleand § ving- 
ing Hoods,House Bra: sets 


Catalogue and Prices Furnished on A» plication 


MANUFACTURER OF 


and other specialties ‘or 
construction wor! 








ELECTRIC GONDEN: £83 


709 Lexington Ave., New York 


WM. MARSHALL, Manufacture: 


Standards a Specia''y 








Valparaiso Ind. 








“this package coming —— 


which have been tested PY 


TRICAL 


and found to j 
jfcations- 4540 
Test wo, Le wee 











EMP! RE 


MINIA? URE 


LAW PS 


Send Send for © ‘reular 
H, W. McCAN}1.258 & 00. 
Licensed Ma» facturers 
67 & 69 Park Place 
NE - 


{a 











PATENTS 


Send your business direct to W: 
Saves time and insures bette: 


SPECIALTY 





Suite 20-2 
National Union Bidg. 


TRADE-MARKS asd 
COPYRI‘:HTS 
hington 
service 
PERSONAL ATTENT!:N 
GUARANTEED 
25 YEARS’ ACTIVE PRAC!! £ 
“Working on the Feires of 
Others” 


Siggers & Sigge’s 


PATENT LAWYERS 
5 Ws —— 
D. 








CILMORE 


ELECTRIC 
COMPANY 


South Boston, Mess. 
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85 LIBERTY. 
NEW YOR 





casl ADDRES: 
a YORK 


“GLOVE BOX Ea 
ALL romana OFFI CES 
“BAB 





ocK 


WATER TUBE 


BOILERS 


BOSTON 
35 FEDERAL ST. s 
*HILADELS HS ttc 
aTH AMERICAN BLOG. [215 MARQU! 
AN FRANCISCO DENVER. 
63 FIRST ST. 1421 FIFTEENT! 








MEXICO CITY 
- 7 AVENIDA JUAREZ 








of the Air Hammers used are Boyer or Keller. 


of the Air Drills used are Boyer, Keller or 
“Little Giant.” 





h ) Because they do more work, use less air, 
Ma “ require less repairs, represent basic patents 
Evete Web acis oloran bilo) (amcomb bobewbol-coeeloola 


er E KIND YOU HAVE ALWAYS USED—— MANUFACTURED BY 


Bhicago Pneumatic Tool Company 
BPisher Building, CHICAGO 95 Liberty Street, NEW YORK 






FOF R OUR BOOK STEAM’ 


A. GA. . 


HAVANA, CUBA 
NG% CALLE DE LA HAVANA 














Armington & Sims Engines 








Secor Kerosene Oil Engines 


Guaranteed to govern within 2 per cent 


In operation at our show room, 126 Liberty Street 
HIGH DUTY 
Groshon Pumping Engines 


Write for particulars 


Marine Engine & Machine Co. 


Works: Harrison, N. J. Office: 126 Liberty St., New York 











—Coal Mining—Coal 


achinery 


aa a aN 





COLUMBUS, OHIO, U. 8. A. 





Elevating—Conveying— Power Transmission 


erate 
—Coal Washin 
lectric Loot otives. Catalogues are yours 
for the asking. Address 


and 
and 


THE JEFFREY MFG. CO 


one hundred pounds 
steam pressure. Bed 
Plates furnished to 
meet the require- 
ments of any build 
of dynamo. Will run 
smooth and steady 
at any speed from 
100 to 800 revolutions 





eh BALL 
a 
ENGINE 


1F YOU ARE INTERESTED IN 
AN ENGINE THAT SAVES ITS 
ADDITIONAL COST IN ONE 
YEAR WRITE us. 


CHEAPER TO RUN 
CHEAPER TO INSTALL 


BOUND BROOK, N. J. 
New York, % Liberty St. 





= EB SSS 
<NS = 





per minute. 
ernor regulates to 
within 
load to full load. 





IZES 4, 1, 2, 3, 4, 
5 and 8 H.P. on 


The Acme Engine 


Rochester Machine 
Tool Works, Limitea 
Rochester, N. Y., U. S. A. 






Gov- 
2% from no 


Send for Catalogue. 











OF" Tre? Veron Mp) ie) Orel 1 -N\ ha 


REPAIR SHOPS 


76 MARKET STREET, CHICAGO. 


TELEP 


FIRST-CLASS EQUIPMENT 
THROUGHOUT 


DYNAMOS, ARMATURES, MOTORS, ARC LAMPS, INSTRUMENTS 


High-Grade Machine Work of all kinds. Correspondence Solicited 


— FRO OSOSE GO BE OY HDS SE PS @ BS O @ SP S&S @ S @ @ @ & © @ OG OOS BE HEK- ES 





DIESEL ENGINES 


Operating on Oil, either crude or distillate, by GRADUAL CONTINUOUS COMBUSTION. 


Guaranteed fuel consumption on the full load 


5 NO IGNITERS. NO EXPLOSIONS. 

4 12.5 gallons per 100 K. W. Hours on the switchboard 

) For further particulars and list of plants in operation apply to 
; 


Broadway, New York 


| AMERICAN DIESEL ENGINE Co. : 


409 Traction Terminal Building 


INDIANAPOLIS, IND. 


Bi 
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PATENTS. 
onnbned ween 00) oer CURRENT AtLantio INSULATED Wreem AND OABLE Co. 

808,386 Telephony; I. Kitsee, RS 
uma ane WIRES anp CABLES 

808,392 Electric switch; W. H. CEILING FANS FOR SUBMARINE, AHRIAL, UNDERGROUND AND 
Lathrop, Bridgeport, Ct. mero BY INTERIOR USE 

808,416-418 Loom stop mechan- igo cme SeeesRt6 co. FACTORY 120 LIBERTY STREET 
ism; J. B. Whitney, Brooklyn, N. Y. : STAMFORD, CONN. NEW YORK ory 














808,438 Telephony; A. G. Davis, 
Washington, D..C. 


808,451 Signaling system; M. 
W. Hamblin, New York, N. Y. We Can 


808,454 Telephone attachment; en a aks 
na > 
P. Kammerer, Pittsburg, Pa EXPERIMENTAL WORK AND ENGINEERING 
808,475 Electric stop motion: j OF STRIGTLY HIGHsCLASS NATURE zt 
A. L. Patterson, Albemarle, N. C. S i A , j 
ipa , We have a modern machine shop at your disposal d i ; 
ye Electric water heater; upp y ny guarantee satisfactory service. pea 
J. P. Erie, Los Angeles, Cal. We will send a representative to sec you on receipt of you 


we ° tee st. 
Ris Induction meter; A. J. e e SES ce sh ee 


Fraser, Paris France | Engineering | RXgagi uta ni) .UC)0 Maaeennereten 








808,545 Electric railway system; 
W. G. Keeler, Philadelphia, Pa. 


808,551 Ignition device; L. J. = 
LePontois, New Rochelle, N. Y. B k 
808,552 | Magneto-alternator; L. 00 CARY SPRING WORKS 


J. LePontois, New Rochelle, N. Y. 
se sacegaane 240 and 242 West 29th Street, New York City 








808,553 Igniting combustibles; e 
L. J. LePontois, New Rochelle, p bi h d FLAT SPIRAL cxTEnsion Manufacturers of 
N.. X. u iS e CONICAL “ . 
808,554 Ignition explosive mix- ‘enema W d Sp gs 
tures; L. J. LePontois, New Ro- COMPRESSION Ire an rin : 


chelle, N. Y. SEND US YOUR ORDER WANNA For Machinery, Motors, Clocks. 
808,555  Self-exciter alternator; Music Boxes and all kinds of Ele>- 
L. J. LePontois, New Rochelle trical Purposes 


N. ¥. | | ELECTRICAL REVIEW ~ 


808,562 Electric water meter; R. 

















. Milton, Reidsville, N. C. nn ES EEL [nT SUPENDIGEE—=UUUTEIEET SUTESTRETETND TUNE 

H sition Reidsville C PUBLISHING CO. REG TRADE MARKS | THE PHOSPHOR BRONZE SMELTINGCO.[IMITED, 
808,571 Electric signaling sys : 2200 WASHINGTON AVE.PHILADEL 

tem; C. G. Otwell, Laurel, Del. 13 PARK ROW, NEW YORK 4 se PHIA. 
808,589  Trolley-finder; J. Wil- ’ ELEPHANT BRAND PHOSPHOR-BRONZE 

helm, Philadelphia, Pa. a INGOTS,CASTINGS WIRE ROOS.SHEETS, etc. 
808,594 Space energy transmis- asi , —DELTA METAL— 

sion; A. Arton, Turin, Italy. | d / CASTINGS. STAMPINGS ano FORGINGS 
808,600 ‘Telephony; A. G. Davis, | W. R. Ostrander & Co. LE GELTAN, _ | GripiNal nies aie in THe U.S, 





Schenectady, N. Y. 
808,609 Weighing scale; P. 
Lewitz, Minneapolis, Minn. 


22 Dey Street, NEW YORK 
Manufacturers of 


Speaking Tubes, Whistles, 
Bells, Annunciators 





WANTED 
An electrical engineer of education a: 
experience for a large electric lightinz 
and power company. Would be place! 


—__—— ( 


























The Prentiss Clock is the 


























e e 4 Py 
Electrical Testing Laboratories Eleetrie only 60-day clock manufac- in charge of Meter and Installation De 
Supplies tured in the world and keeps partment. State age, experience, refe 
we are now prepared to undertake Bleetrical perfect time throughout its ences, salary. Address 
sting of all kinds. ectrical and Photometric Facto: 
al Statidardizations. Tests of Lamps,[nstruments, De Kalb hes. posta oom php fete INSTALLATION 
Se pel Fe ey oe Breekiya correct time and date with Care ELEcTRIcAL REviEw, New York 
a minimum amount of at- 
14-16 East End Avenue, New York City Send for tention on your part. co 
a Also Frying-Pan, Tile, Pro- 
gram, Electric, ' Synchro- WANTED—Draftsme: 
nized and ‘“ Approved” 
Watchman’s Clocks. av iti > 
ae ie genta = n 
¢ or Craftsmen. all oraddress 
C [ AND OTHER The Prentiss Clock 
: . 
Improvement Co. Western Electric Company 


CHICAGO, ILL. 





Dept. 20, 49 Dey Street, New York City 





INDUSTRIES 
Mi 0 T0 RS wel cnsond ' SUPERINTENDENT WANTED 
—————— ||LOCATIONS| | laterior Telephones | | aresvezsrera ce 


Sena of an Incandescent yes J ong a 


ble of taking full ch f Ww 
BEST IN THE WORLD once stating age, experience, where Inst 


























COMMERCIAL ELECTRIC COMPANY WITH seminal 
aca Satisfactory Inducements VIADUCT GO., Baltimore, Md. | | 30 st. vizier street, riontreal, Que. 
Favorable Freight Rates - af 
Good Labor Conditions NCANDESCENT LAMP SALESME! 
Established 1774 Healthful Communities FOR SALE WANTED. Experienced men who c# | 
JESSOP’S ON THE LINES OF oe nn Bc canmnemnsanienngaancers:: | 


men will pay salary, commission or bot'.. 


THE ILLINOIS CENTRAL R. R. densing Water En gine, and St. Marys Incandescent Lamp Co. 














+ 
ST E E ® AND. THE Lin her o ina ce a St. Marys, Elk County, Pen: ' 
For Tools, Dies, Magnets, Etc., YAZO0 & MISSISSIPPI densing Engine, made by 
also Crucible Sheet Steel - VALLEY R. R. a WANTED 
WwW J & §S For full Information and descriptive pam- age’ Jp - _ — Practical articles on Interior Elec- 
_ essop ONS (ta.) phiet, address ‘ P s.; both in good con ition ; trical Construction Work for pubii- 
Chief American Office — ready for delivery at once. cation in a trade journal. Address, 
OHN N » ©. A THE WIRE & TELEPHONE i “ ” ELECTRICAL 
15 STREET, NEW YORK Pl E ; ; ee N nia Sai C. D.,” ELEcrRICcA 











Manufactory, SHEFFIELD, ENG. 4 Park Row, CHICAGO, ILL. ROME, NEW YORK 
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The Ball Engine Company 


ERIE, PENNA., U.S.A. 


Build STEAM ENGINES wp to 1,200 4.P. 


HORIZONTAL—VERTICAL 
SIMPLE—COMPOUND-—AUTOMATIC—CORLISS 


Al! distinguished for Economy, Noiseless Operation, Close Regulation 


CHICAGO: BOSTON: ATLANTA: 
1526 Monadnock Building 8 Oliver Street Empire Building 





writes : 





. A. Breder, Egg Harbor City, N. J., 
‘‘Please send, by mail, one blade 
for igniter lever, engine number 7185. 
This is my first order for repairs, and I have 
had my engine since October 3, 1900.” 
The part cost Mr. 
Divide 5 years into 25 cents and find the 
anpual cost of maintaining the engine. 
Che moral is obvious. 

















Breder 





TRY DIXON’S 


THE BEST, BY FAR, OF ALL 
SOLID BELT DRESSINGS, 
; TEST SAMPLE FREE. 

‘ JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J. 








For Live and Exhaust Steam 
Results Quarai Guaranteed 

“Baum Oil Separators are successfully used 

in the largest Electric Lighting Plant in the 

world—Further information upon request. 

Send for our New Catalogue 

The Baum Separator & 
Machine Company, Inc. 


"Seam or Ol bervice. Manheim, Pa., U.S.A. 








bas Lo Oil 





OR ee 


Drawn steel. One blow of a ham- 
mer gives clean round hole. No filing. 


SAVE TIME, BOXES AND MONEY 


Be up to date, Use them. Write 
for bulletin giving full particulars. 


| Bossert Electric Construction Co.,"n'y" 




























Upward Filtration of Boiler Feed Water 


So thorough is the precipitation of all scale-forming impurities upon the removable 


shelves of the STILWELL HEATER, that, although the upper trays may be loaded 


‘TO PUMP 





BLOW OF 





with deposit, the last shelf is generally quite free. However, 
measures are taken to remove even the exceedingly small 
amount of matter that may still remain in suspension. First, 
arrangements are made to skim the water periodically as it 
stands in the settling chamber; this removes the few particles 
of oil that may have come through the oil separator; second, 
a blow-off is provided for the removal of the sediment falling 


to the bottom of the settling chamber; and, third, the water 
slowly passes upward through a large chamber tightly packed 
with fibrous material. 

By the processes above described water that is heavily 


a with lime, magnesia, mud, sand, etc., is freed of these scale-producing sub- 
stances and supplied to the boiler BOILING HOT and PURE. Moreover, they are 
retained in the heater in such shape that they can be easily removed. 


Write for BOOK «*ER”’ on Boiler Feed Water 


THE PLATT IRON WORKS CO. 


Successors to the Stilwell-Bierce & Smith-Vaile Co. 
Builders of Pumping Machinery, Water Wheels, Air Compressors and Power Plant Apparatus 


19 


DAYTON, OHIO 
and all large cities 
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THERE’S 


HEAT 


IN EXHAUST STEAM 






WHY NOT INSTALL AN 


UNDERGROUND EXHAUST STEAM-HEATING SYSTEM 


AND SELL THIS VALUABLE BY-PRODUCT 





WRITE FOR THE ‘‘STORY”’ oF DISTRICT STEAM HEATING 


2 f 
a, ; iy 
) i 
, ; 
‘i ‘ 
i 5 
i ; HT 
| H iit 
| re 
ii 








AMERICAN DISTRICT STEAM Co. 


MAIN OFFICES WESTERN OFFICES, MONADNOCK BUILDING 


@, LOCKPORT, N. Y. CHICAGO 

















THE STIRLING CONSOLIDATED BOILER CO. 


SUCCESSORS TO THE 
PLANTS AND WaTER TuBE BoILer BUSINESS OF 


THE STIRLING CO. THE AULTMAN & TAYLOR MCHY. CO. 


Barberton, Ohio Mansfield, Ohio 
MANUFACTURERS OF 
“Stirling,” “A and IT Horizontal” 
and ‘“Cahall Vertical” 


Water Tube Boilers 
SUPERHEATERS and STOKERS 


WORKS GENERAL OFFICE 


Barberton, 0. Mansfield, 90. Trinity Building, New York 
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WHEELER -MULL A N 
HIGH VACUUM APPARATUS 















C. H. WHEELER IMPROVED SURFACE [| 
CONDENSER WITH 


MULLAN 


SUCTION VALVELESS 


AIR PUMPS 


©. H. WHEELER 22" Co. 


PHILADELPHIA 
































ca ' 
. New York City, 
San Francisco, 
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CONSULTING INTERESTS 























Cc. E. F. AHLM 


Consulting, Electrical and Mechanical 
Engineer 


Designs and Specifications 


Expert in the Design of 
Lifting Magnets 





Williamson Building, Cleveland, O. 








THE ARNOLD COMPANY 


ENGINEERS 
CONSTRUCTORS 
ELECTRICAL—CIVIL—MECHANICAL 
Marquette Building 
CHICAGO 











WILLIAM S. BARSTOW 


CONSULTING 

ELECTRICAL ENGINEER 
| TELEPHONE 2730 JOHN 
| 56-58 Pine Street 


New YORK 
Failing Building, Portland, Oregon 








| PUTNAM A. BATES 


CONSULTING 
ELECTRICAL ENGINEER 


NEW YORK CITY 


42 BROADWAY, 





H. M. BYLLESBY & CO. 


(Incorporated) 


ENGINEERS 


NEW YORK LIFE BUILDING 
CHICAGO, ILL. 





F. W. Darlington 


MEM. A. I. E. E. 
CONSULTING ELECTRICAL AND 
MECHANICAL ENGINEER 
1120 Real Estate Trust Bldg. Philadelphia, Pa. 
pon oats on tendence. sey, Rail- 
ways, Electric ower, Electric Light, Steam 








E. R. Carichoff, M. A. 


M. AM. INST. E. E. 


SPECIALTIES 
Electric Elevators and Motor Control 
Inventions and Patent Cases 


New YorK 


20 BROAD STREET, 








EDWARD E. CLEMENT 
CONSULTING ENGINEER 
PATENT ATTORNEY 

Expert Opinions, Testimony in Court 

Cases, Reports on Validity and Infringe- 


ment, Perfecting and Developing of In- 
ventions. Patents and Patent Causes. 


OFFICE 
McG11u BuILpine, 


WasHIneTon, D. C. 





DODGE & DAY 


ENGINEERS 
Mechanical, Electrical, Architectural 
Philadelphia, Penn. 


Layout, construction and equipment of 
industrial establishments. 


Send for Our New Bulletin 175 
“A MODERN INDUSTRIAL PLANT” 








ELECTRICAL REVIEW 
PUBLISHING CO. 


(3 Park Row, New York 


We will mail, postage prepaid, any 
scientific book published on receipt of 
price. 








WM. R. C. CORSON 


CONSULTING ENGINEER 
Plans, noations superintendence of 
Inve of electrolysis of under- 

SOT is machine design. 
oom Laboratory teste and experi- 


Hartrorp, Cr. 


36 Peart Sr., 








W. L. Fergus & Co. 


CONSULTING MECHANICAL AND 
ELECTRICAL ENGINEERS 


CHIcaGo 


1609 Fisher Building, 








HORATIO A. FOSTER 


Electrical Engineer 
Consultation and reports upon new 
projects. Investigation of lighting, 
railway and power properties, 

650 BuLLiTT BUILDING 
PHILADELPHIA, PA. 


COSTS 


GUNN, RICHARDS & CO. 
Production Engineers and Accountants 
43 Wall Street 








43 Exchange Place NEW YORK 

50 Congress Street BOSTON 

224 St. James Street MONTREAL 
SGU SS 2 Ra Se aa 





J. H. HALLBERG 


CONSULTING ENGINEER 


Electric Light, Power and Railway 

Plants—Suggestions to Secure Econ- 

omy, Specifications, Examinations 
and Reports. 


45 BROADWAY New York 


Long-Distance Telephone 4578 Broad 








GEO. T. HANCHETT, 


CONSULTING anp 
ELECTRICAL ENGINEER, 


114 Lisgerty Street, New Yorx. 








CHAS. 8. BRADLEY ALONZO B. BRADLEY, E.E. 
WALTER E. F. BRADLEY, E.E. 


CHARLES S. BRADLEY & SONS 
Consulting Engineers 


ELECTRICAL ENGINEERING ELECTRO-CHEMISTRY 
GENERAL EXPERTING 


NEW YORK 


41 Park Row 











ENGINEER S 


appearing in this department may be sure 
that their addresses are in*the most con- 
spicuous location for the electrical industry. 





HENRY H. HUMPHREY 


CONSULTING ENGINEER 


Central Lighting Stations 
Electric Power Transmission 


Suite 1305, Cuemicat Bina., St. Louis 














Fuse Buiocks 

Peru Electric Mfg. Co. 
GENERATORS 

§ Allis-Chalmers Co. 

( Bullock Electric Mfg. Co. t 

Crocker- Wheeler Co. 
GLosEs, SHADES, Etc. 

Frink, I. P. 

Fostoria Globe Specialty Co. 

Gillender & Sons, Inc. 

Holophane Glass Co. 

Phenix Glass Co. 

Wheeler Reflector Co. 
GRAPHITE 

Dixon Crucible Co., Jos. 


HEATING APPARATUS 
American Electric Heater Co. 
Simplex Electric Heater Co. 


Horstina MACHINERY 
Allis-Chalmers Co. 
Jeffrey Mfg. Co. 


Hypravtic MACHINERY 
Aiton Machine Co. 
Allis-Chalmers Co, 


IMPREGNATING APPARATUS 
Devine, Joseph P. 
INSTRUMENTS 
Atwater-Kent Mfg. Co. 
Biddle, Jas. G. 
Bissell Co., The F. 
Bristol Co. 
Bullock Electric Mfg. Co. 
Cutter Electrical Mfg. Co. 
Diamond Meter Co. 
Dongan Instrument Co. 
Doubleday-Hill Electric Co. 


CLASSIFIED INDEX—(Continued from page 27) 


INSTRUMENTS 
Duncan Electric Mfg. Co. 
Eldredge Electric Mfg. Co. 
Fort Wayne Electric Works 
General Electric Co. 
Keystone Electrical Instrument Co. 
Leeds & Northrup Co. 
Machado & Roller 
Pignolet, Louis M. 
Queen & Co., Inc. 
Simplex Co. 
Stanley-G. I. Electric Mfg. Co. 
Wagner Electric Mfg. Co. 
Wesco Supply Co. 
Westinghouse Electric & Mfg. Co. 


INSULATING MACHINERY 
Aiton Machine Co. 
American Insulating Machinery Co. 
New England Butt Co. 


INSULATORS ANDINSULATING MATERIAL 
American Vulcanized Fibre Co. 
Doubleday-Hill Electric Co. 

Elm City Engineering Co. 
General Electric Co. 
-Hardy Co., R. E. 
Hemingray Glass Co. 
Johns-Manville Co., H. W. 
Lima Insulator Co. 

Locke Insulator Mfg. Co. 
Macon-Evans Varnish Co. 
Okonite Co. 

Standard Paint Co. 
Standard Underground Cable Co. 
Standard Varnish Co. 


Intp1o PLATINUM, WIRE AND SHEET 
Baker & Co., Inc. 


Iron CASTINGS 
Aiton Machine Co. 


JUNCTION BoxEs 
Bossert Electric Construction Co. 
D & W Fuse Co. 


Lamp GUARDS 
Wagor & Co., P. R. 


LAMP-MAKING MACHINERY 
Dwyer Machine Co. 


Lamps, ARC 
Adams-Bagnall Electric Co. 
American Arc Lamp Co. 
Bissell Co., The F. 
Doubleday-Hill Electric Co. 
Fort Wayne Electric Works 
General Electric Co. 
Jandus Electric Co. 
Stanley-G. I. Electric Mfg. Co. 
Warner Arc Lamp Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


Lamps, DECORATIVE 
Central Electric Co. 
Edison Deco.&Miniature Lamp Dept. 


Lamps, INCANDESCENT 
Bissell Co., The F. 
Central Electric Co. 
Columbia Incandescent Lamp Co. 
Doubleday-Hill Electric Co. 
Dwyer Machine Co. 
Fort Wayne Electric Works 
General Electric Co. 


Gilmore Electric Co. 
New York & Ohio Co. 
Phelps Co. 


(Continued on page 56) 


Lamps, INCANDESCENT 
St. Marys Incandescent Lamp Co. 
Sawyer-Man Electric Co. 
Sunbeam Incandescent Lamp Co. 
Warren Electric & Specialty Co. 
Wesco Supply Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


Lirtinc MAGNETS 
The Electric Controller & Supply Co. 


LIGHTNING ARRESTERS 
Bissell Co., The F. 
D & W Fuse Co. 
Garton-Daniels Co. 
General Electric Co. 
Lord Electric Co. 
Stanley-G. I. Electric Mfg. Co. 
Westinghouse Electric & Mfg. Co. 


LigHTInG PLANTS 
Bissell Co., The F. 
Crocker-Wheeler Co. 
Doubleday-Hill Electric Co. 
Fort Wayne Electric Works 
General Electric Co. 
National Electric Co. 
Stanley & Patterson 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


LUBRICATING COMPONENTS 
Atlantic Mfg. Co. 


MACHINE ToOoLs AND MACHINERY 
Allis-Chalmers Co. 
Jeffrey Mfg. Co. 
New England Butt Co, 
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Iron City Engineering Company 


CONTRACTING ELECTRICAL 
ENGINEERS 


Power and Light Installations 
Bell L. D. Tel. 1599 Court 
Frick Bldg. Pittsburg, Pa. 


THE JOHN F. KELLY 
ENGINEERING CO. 


Consulting and Contracting Engineers 








| 149 Broapway, New YorE 


»Phone-7259 Cortlandt 





KEMPSTER B. MILLER 


145471456 Monadnock Block, 


SAMUEL @. McMEEN 


Consulting Engineers. . 
Telephone Installations 


= CHICAGO, ILLINOIS 








LAMAR LYNDON, 
CONSULTING 
ELECTRICAL ENGINEER. 


Long Distance Power Transmission 
and Alternating Current Problems 
a Specialty. 


New Yorx. 


Pare Row Boltpine, 





New England Engineering Co. 


WATERBURY, 


100 BROADWAY, 
Conn. 


New York 


Electric Railways, Electric Light 
and Power Plants, Gas and Water- 
works, or any other engineering instal- 


lations built or remodeled. 








EDWARD H. KITFIELD 
MECHANICAL ENGINEER 
53 STATE ST., BOSTON 


Electric Lighting and Street Railway 
Power Stations and Buildings 





RALPH D. MERSHON 


CONSULTING ELECTRICAL .AND 
ua ae ENGINEER: 


Reports, , Plans, Specifications and 
Supervision of Electri ie Ligh’ » Railway and 
Power gr 


Distance Power Transmission. 
New York: ur Pine Street 
MontTREAL: Street Railway Chambers 





EDWARD R. KNOWLE 


CONSULTING ENGINEER anp 
ELECTRIC POWER EXPERT 


ee pete Teste and Reporte made. Plans 
a 8 tions laid 


t 
juipped and 
Litigation. Inventions develo 


186 LIBERTY 8T., New a Crry 


MURALT 6 CO. 


CONSULTING AND 
CONTRACTING ENGINEERS 


25 Pine Street New York 


Complete Electric Plants. Alternat- 
ing-Current Systems a Specialty 





W. H. SCHOTT 
ENGINEER 
1218-1221 MARQUETTE BUILDING 
CHICAGO 


DgsIGNER AND Bui_pgER—Central Station 
Heating, Gas, Electric Light, Water 


Works and Power Plants. 











LE ROY W. STANTON 


CONSULTING 
TELEPHONE ENGINEER 


Plans, Specifications and Supervision 
of Installation of Complete Telephone 
Plants. Special Reports on Tele- 


phone Properties and Apparatus. 
411 Electrical Building, Cl 


Ohie. 








FREDERICK S. STITT 


Attorney at Law 
Registered Patent Attorney 


New York 


15 WILLIAM STRBET, 








FITZHUGH TOWNSEND 


ELECTRICAL ENGINEER 
Electrical Designs and Calculations, 
Investigation on! Development of In- 
pe Electrical Enterprises, Tests 
and Measurements. 

45 Broapway and 
117TH St. & AMSTERDAM 
AVE. 


t N. Y. Crry 








J.G. WHITE & COMPANY 
INCORPORATED 
ENGINEERS CONTRACTORS 
43-49 Exchange Place, New York, N. Y. 

LonpDoN CoRRESP’D’Ts: J.G. WHITE & CO., Ltd. 

22a College Hill, Cannon Street 
CaNaDIAN CORRESP’DT’s: CANADIAN WHITE 

COMPANY, Montreal 


Principal Philippine Office: Manila, P. 1. 








C. H. WILMERDING 


M. AM. INST. E. E. 
M. AM. SOC. M. E. 
CONSULTING ENGINEER 


1100 Old Colony Bldg. CuIcaGo 
Congivte Lighting, Power and Railway 


Plants, Plans, Specifications, Estimates 
and Reports. 














oto} ary Vena, fe 


ELECTRICAL AND 
HYDRAULIC ENGINEERS 


fete], R10 aga, te 


REPORTS, ESTIMATES 


SURVEYS 


NEW PAaOPERTIES 
PLANTS BOUGHT AND SOLD 


SECURITIES 


FINANCED 


R. M. PATRICK CO. 


FIRST NATIONAL BANK BUILDING 


BELL L. D. TELEPHONE, CENTRAL 4621. 


eo] iter Veree 


ILL. 


ADDRESS CORRESPONDENCE TO THE DEPARTMENT TO WHICH IT RELATES. 














Che Engineering Press 
Tndex Review 


Publishes the résumés of all arti- 
cles appearing in the electrical 
and other engineering papers the 
world over. 

If you want articles on any 
subject, you should consult it. 


PUBLISHED MONTHLY 


Single copy, 1/-; yearly 
subscription, 10/6. 


Cechnical Press Ass'n 
20, rue de la Shanceilerie 
Brussels 











There is only one 


Pen-Dar 
Metal Locker 


that is Germ Proof, 
Ventilated, All Steel 
and a Time Saver 


We Manufacture It 


Edward Darby & Sons Co 


INCORPORATED 


225 Arch St., Philadelphia, Pa. 
Estimates cheerfully given 4 
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THE PERFECT TELEPHONE 


THIS GIVES YOU AN IDEA OF THE SIZE AND 
SHAPE OF THE TRANSMITTER ARM 


IT’S THE BALL AND SOCKET TYPE 








Let us mail folder No. 78-F. 


Vol. 48—No. 1 











4-V 
2 Amp. 


Do NOT look for the License Label—We are NOT in the Trust 


KELLOGG 


MINIATURE LAMPS 
FOR TELEPHONE SWITCHBOARDS, ETC. 


+V 10-V 16-V 20-V ° 
4 Amp. -1 Amp. -1 Amp. -1 Amp. 
ADVANTAGES 


1—OUR TIPLESS LAMPS ARE UNEQUALED. 
The lamps are rounded off on the front end, 











24-V 40-V 
.075 Amp. .085 Amp. 
TABLE OF VOLTAGES 


APPROXIMATE 


a, forming a small but effective convex VoL_TaGE CANDLE-POWER AMPERES 
1 


lens which gaa 4 = the light rays into the 
most desirable posi 
2--THE EFFECTIVE | CANDLE-POWER Is THE 
MAXIMUM. 


This is due to the lens effect, and the high elec- 
ie efficiency. 

-THE FILAMENT IS VERY DURABLE. 
They are manufactured by our special process, 
which produces exceptionally strong, uniform, 
and long-lived carbon. 
4—CHEMICALLY PURE PLATINUM IS USED 

WHERE THE CURRENT IS CARRIED 

THROUGH THE GLASS. 
5-THE LAMPS HAVE THE HIGHEST VAC- 

UUM OBTAINABLE, 

This gives long life, and greatly reduces the con- 
mere, of beat from the filament to the jack. 

—EACH LAMP IS GIVEN A CAREFUL IN- 


48-V 
075 Amp. 


NO SCREWS EXPOSED 


AND SIZE 





DIVIDUAL TEST FOR VOLTAGE, CANDLE- 
POWER, MECHANICAL PERFECTION 


SEND FOR FURTHER INFORMATION AND OUR LATEST QUOTATIONS 


Kellogg Switchboard & Supply Co. 
CONGRESS and GREEN STS., CHICAGO, ILL. 
BRANCHES 


3 2 2 

4 2 2 

4 2 4 

5 2 «15 

6 2 -15 
10 2 «1 
12 2 of 
14 7 2 «1 
16 2 | 
20 3 ol 
24 3 -075 
30 3 -085 
40 5 -085 
48 -6 .075 














Stromberg-Carlson Telephone Manufacturing Company NEW YORK PHILADELPHIA CLEVELAND LOS ANGELES | 
h 5 lectric Bldg. 318 W. : 
ROCHESTER, N. Y. CHICAG O, ILL. (3) 116 Nassau Street Keystone Tel. Bldg Electric Bldg. Second Street 
CLASSIFIED INDEX—(Continued from page 54) 

MAGNETIC CLUTCHES PATENT SOLICITORS RAILWAY SPECIALTIES, ELECTRIC SEALS 

The Electric Controller & Supply Co. Clement, Edward E. Bissell Co., The F. Schwerdtle Stamp Co., The 
MAGNETIC FRICTION BRAKES Duval, Edw. s. Bunnell & Co., J. i: SHADES 

The Electric Controller & Supply Co. | Hamilton, James Central Electric Co. Frink. I. P. 


MAGNETIC SOLENOIDS 
The Electric Controller & Supply Co. 
MAGNETIC SwitcH CONTROLLERS FOR 
LarGe Motors 
The Electric Controller & Supply Co. 
MAGNETS 
Underhill, Charles R. 


Mast-ARMS 
T. H. Brady 


MECHANICAL DRAFT 

Green Fuel Economizer Co. 
MetTaL Po.isH 

L. B. Allen & Co., Ine. 


METERS 
Bissell Co., The F. 
Diamond Meter Co. 
Doubleday-Hill Electric Co. 
Duncan Eheoteie Mfg. Co. 
Fort Wayne Electric Works 
General Electric Co. 
Queen & Co., Inc. 
Stanley Instrument Co. 
Westinghouse Electric & Mfg. Co. 
Mintna MACHINERY 
Allis-Chalmers Co. 
Mou.ptne BoxEs 
John L. Gleason 
NAME-PLATES 
Crowe Name-Plate & Engraving Co. 
Schwerdtle Stamp Co., The 
OutLeT Boxes 
Bossert Electric Construction Co. 
Chicago Fuse Wire & Mfg. Co. 
Sarco Co. 
PAINT 
Standard Paint Co. 
PANEL-BOARDS 
Bissell Co., The F. 
Waterbury = Co. 
Wesco Supply Co. 
Weneester Electric Mfg. Co. 


Siggers & Siggers 
PHOTOMETERS 
Dwyer Machine Co. 
Electric Motor & Equipment Co. 
Queen & Co., Inc 
PHOTOMETER STANDARDS 
Electrical Testing Laboratories 


PLATINUM PRopucTs 
Baker & Co., Inc. 


PLATINUM WIRE AND SHEET, PLATI- 
NUM CRUCIBLES AND DISHES, 
PiLatinuM Rivets 

Baker & Co., Inc. 


PoLEs, BRACKETS, Pins, TrEs, CRoss- 
Arms, CLIMBERS, ETc. 
Bissell Co., The F. 
Brady, T. i. 
iponthadng Hill Electric Co. 
Klein & Sons, Mathias 


PuMPING MACHINERY 
Allis-Chalmers Co. 
Platt Iron Works Co. 


PusH-BuTTONs 
American Elec, Novelty & Mfg. Co. 
Partrick, Carter & Wilkins Co. 
Sarco Co. 


RatiL-Bonps 
Chase-Shawmut Co. 
General Electric Co. 
Lord Electric Co. 
Roebling’s Sons Co., John A. 


RatLRoaps, STEAM 
Big Four R. R. 
Chicago Ag Alton R. R. 
Erie 
Illinois. Tas Ro. 
Michigan Central R. R. - 
New Jersey Central R R. 
N. Y. Central & Hudson River R. R. 


Continuous Rail Joint Co. of America 

Doubleday-Hill Electric Co. 

Electric Appliance Co. 

General Electric Co. 

Stuart- Pacone nae oa" 

Wesco Supply C 

Westinghouse Electric & Mfg. Co. 
REFLECTORS 


Holophane Glass Co. 
McLeod Ward & Co. 
Phoenix Glass Co. 
Sarco Co. 
Wheeler Reflector Co. 
Wirt Electric Co. 
REPAIRS 
Chicago Edison Co. 
Waterbury & Co. 
REPLACERS INCANDESCENT LAMP 
Incandescent Electric Light Manip- 
ulator Co. 
RESISTANCE BANKS AND UNITS 
The Electric Controller & Supply Co. 
RESISTANCES 
Cutler-Hammer Mfg. Co. 
Simplex Electric Heating Co. 
Union Electric Mfg. Co. 
REVERSING CONTROLLERS FOR_CRANES 
AND SIMILAR SERVICE 
The Electric Controller & Supply Co. 
RHEOSTATS 
American Electric & Controller Co. 
Cutler-Hammer Mfg. Co. 
Cutter Electrical & Mfg. Co. 
General Electric Co. 
Simplex Electric Heating Co. 
Union Electire Mfg. Co. 
Lag rei Electric & Mfg. Co. 
Wirt Electric Co. 
RUBBER SPECIALTIES 
Dickinson Hard Rubber Co. 
Ruspser Mitt MAcHINERY 
Aiton Machine Co, 


(Continued on page 57) 


Hubbell, Harvey 
Wheeler Reflector Co. 


SHADEHOLDERS 
Hubbell, Harvey 


Siens, ELECTRIC 
Electric Motor & Equipment Co. 


SocKETs 
Benjamin Electric Mfg. Co. 
Hubbell, Harve 
Paiste Co., H. T. 
Peru Electric Mfg. Co. 
Sears, Henry D. 
Stewart Electric Co., Frank H. 
Trumbull Electric Mfg. Co. 
Yost Electric Mfg. Co. 
SOLDERING STICKS AND PASTE 
Allen & Co., L. B 
Atlantic Mfg. Co. 
Burnley Battery & Mfg. Co. 
Dunton & Co., M. W. 
Standard Chemical Co. 


SPARK CoILs 
Queen & Co., Inc. 
SPARKING POENTS 
Baker & Co., Ine. 
Bissell Co., The F. 
SPECIAL OVERLOAD No-VOLTAGE AND 
REsET Crrcvuit-BREAKERS 
The Electric Controller & Supply Co. 
SPECIALTIES 
American Electrical Supply Co. 
American Elec. Novelty & Mfg. Co. 
Barron & Co.. Jas. 8S. 
Doubleday- Hill Electric Co. 
Electrical Equipment & Supply Co. 
Incan. Elec. Light Manipulating Co. 
McLeod Ward & Co. 
Maddock & Sons, John 
Peru Electric Mfg. Co. 
Phelps Co. 
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Caleb L. 
automatic 


the favor 
ceived by 


phone Cu. At 





with holders 









Chicago, ill. 


Grand Rapids, Mich. 


Columbus, O. 
Dayton, O. 

Lincoln, Neb. 
Portland, Me. 
uburn, N. Y¥ 
Lewiston, Me. 


Ae spaone. scum 
BECOMING VERY POPULAR 


That the Automatic Machine Is a 
Sueeess Has Been Demonstrat- 
ed Beyond a Doubt, 


McKee & Co. says—“That the 
telephone is a 
been demonstrated beyond a doubt, and 
with which it has been re- 
the local public is indicated 


clearly by the upward movement in the 
securities of the Columbus Citizens’ Tele- 


stallation of the automatic switchboard 
the common stock was quoted at about 
55 bid while at this time 75 is bid with 
nothing offered below about 85; 
ferred has advanced from par to 107 bid 


likey to rei ach a much ‘higher level ya 





ING DISPATCH: 


TUESDAY, OCTOBER 24. 1908 
























success has 


the beginning of the in- 





the pre-, 


asking 111, and it seems 


Sioux City, la. 
Cleburne, Tex. 
Columbus, Ga. 
South Bend, Ind. 
Aberdeen, So. Dako. 
beer aa oO. 
Medford. Wis. 

Portland, Ore’ 


Van Wert, O. 


Clayton, Mo. 
Pentwater, Mich. 


Wilmington, "Del. 
Riverside; Cal. 
Traverse City, 


AUTOMATIC ELECTRIC 


Van Buren and Morgan Streets, 


"oe 
Aa 


Ditties 


Battle Creek, Mich. ° 


Toronto Jct., Can. 


Surcee OK 2b ise 
Stocte Kav, gout uft,- 
Ti Conwven I Pax 1 


% M3%, tuk 





tan Oe Od 


EPO 


Auburn, Me. 

Fall River, Mass. 
New Bedford, Mass. 
Los Angeles, Cal. 
San Diego, Cal. 
Hopkinsville, Ky. 
Hazleton, Penn. 


Manchester, la. 
Princeton, N. a 


Albuquerque, N. M. 
Allentown, Penn. 


COMPANY 


CHICAGO, ILL. 


Ate SAAC ATL hut, 
Auton atce Jy stn 
T - Cate ote 
Ee pte 


btky ho + 


OUR AUTOMATIC SYSTEM ADOPTED IN THE FOLLOWING CITIES: 
Woodstock, N. B. 


at 


‘ 
CAP Le, ei. 2 


Orem mr 


Hastings, Neb. 
Wausau, Wis. 

El Paso, Tex. 
Havana, Cuba 
Marianao, Cuba, and 
Berlin, Germany. 








CSALTIES 
co Co. 
~:ewart Electric Co., Frank HI. 
vesco Supply Co. 
‘ost Electric Mfg. Co. 
SPRINGS 
Cary Spring Works 
SrvkAM SPECIALTIES 
\merican District Steam Co. 
saum Separator & — Co. Inc. 
iobertson & Sons, Jas. L 


STEEL 

\merican Bridge Co. 
SreeL STAMPS 

Schwerdtle Stamp Co., The 
STENCILS 

sciwerdtle Stamp Co., The 
STUOKERS 


\Vestinghouse Machine Co. 
SroraGE BATTERIES 
American Battery Co. 
!lectric Storage Battery Co. 
‘reneral Storage Battery Co. 
Could Storage Battery Co. 
‘ational Battery Co. 
‘ew England Motor Co 
Willard Dcones Battery Co. 
Swi TCHBOARDS 
Allis-Chalmers Co. 
' Bullock Electric Mfg. Co. t 
“issell Co., The F 
,ossert Electric Construction Co. 
iz oubleday-Hill Electric Co. 
ilectro-Dynamic Co. 
“ort Wayne Electric Works 
reneral Electric Co. 
‘rumbull Electric Mfg. Co. 
‘Yagner Electric Mfg. Co. 
‘ Vaterbur. & Co. 
Vestern Electric Co. 
Wesco Supply Co. 
W estinghouse Electric & Mfg. Co. 
Worcester Electric Mfg. Co. 
Swrronss, Erc 
Bissell Oo., The F. 
Central Electric Oo. : 
Chase-Shawmut Co. 
Crescent Co. 
Cutter Electrical & Mfg. Co. 
Electric Controller & Supply Co. 
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SwitcHes, Erc. 
Electric Motor & Equipment Co. 
Doubleday-Hill Electric Co. 
General Electric Co. 
Hart & Hegeman Mfg. Co 
Hart Mfg. Co. 
Lawrence Electric Co., F. D 
Partrick, Carter & Wilkins Co. 
Sarco Co. 
Trumbull Electric Mfg. Co. 
Western Electric Co. 
Wesco Supply Co. 
Westinghouse Electric & Mfg. Co. 
Worcester Electric Mfg. Co. 


TABLET BoARDs 
Doubleday-Hill Electric Co. 


TAPE AND SPLICING CoMPOUND 
Bissell Co., The F. 
Doubleday-Hill Electric Co. 
Okonite Co. 


TELEGRAPH SUPPLIES 
Bunnell & Co., J. H. 
Stuart-Howland Co. 
Wesco Supply Co. 
Yonkers Specialty Co. 


TELEPHONES 
American Electric Telephone Co. 
Atwater-Kent Mfg. Co. 
Automatic Electric Co. 
Bissell Co., The F. 
Central Electric Co. 
Connecticut Tel. & Elec. Co. 
Doubleday-Hill Electric Co. 
Kellogg Switchboard & Supply Co. 
Manhattan Electrical Supply Co. 
. Stanley & Patterson 
Stromberg-Carlson Tel. Mfg. Co. 
Viaduct Mfg. Co 
Wesco Supply Co. 
Western Electric Co. 


TELEPHONE SERVICE 
American Bell Telephone Co. 
New York Telephone Co. 


THEATRE DIMMERS 
Cutler-Hammer Mfg. Co. 
Simplex Electric Heating Co. 


THEATRE DIMMERS 

Union Electric Mfg. Co. 

Wirt Electric Co. 
TESTING 

Electrical Testing Laboratories 
Ties, Cross-ARMS, BRACKETS, 

CumeBeErs, Etc. 

Bissell Co., The F. 

Central Electric Co. 

Klein & Son, Mathias 

Wyckoff Pipe & Creosoting Co. 
Time CHECKS 

American Railway Supply Co. 
TIME SWITCHES 

American Electric Sign Co. 

Bissell Co., The F. 

Electric Motor & Equipment Co. 
TooLs 

Jessops & Sons, Wm. 

Klein & Sons, Mathias 
TRANSFORMERS 

§ Allis-Chalmers Co. 

( Bullock Electric Mfg. Co. 

Bissell Co., The F. 

Crocker-Wheeler Co. 

Doubleday-Hill Electric Co. 

Fort Wayne Electric Works 

General Electric Co. 

National Electric Co. 

New York & Ohio Co. 

Peerless Electric Co. 

Stanley-G. I. Electric Mfg. Co. 

Wagner Electric Mfg. Co. 

Warren Electric & Specialty Co. 

Wesco Supply Co. 

Westinghouse Electric & Mfg. Co. 
TROLLEY WHEELS 

Doubleday-Hill Electric Co. 
TURBINE GOVERNORS 

Lombard Water-Wheel Gov. Co. 
TURBINES, STEAM 

Allis-Chalmers Co. 

General Electric Co. 

Hoovens, Owens & Rentschler Co. 

Westinghouse Machine Co. 
TURBINES, WATER 

Platt Iron Works Co. 
UncoATED ARMATURE TAPES AND 

STEERINGS 

Dunton & Co., M. W. 
Vacuum Drying APPARATUS 

Devine, Joseph P. 


PINs, 


VARNISH, INSULATING 
Macon-Evans Varnish Co. 
Standard Varnish Co. 


WATER-W HEELS 
Leffel & Co., Jas. 
Platt Iron Works Co. 


WATER-WHEEL GOVERNORS 
Lombard Water-Wheel Co. 
Replogle Governor Works 
Woodward Governor Co. 


Wrnpine MACHINERY 
Aiton Machine Co. 
American Insulating Machinery Co. 
New England Butt Co. 


WIRE CONNECTORS 
Doubleday-Hill Electric Co. 


WIRES AND CABLES 
American Electrical Works 
Atlantic Insulated Wire & Cable Co. 
Bishop Gutta Percha Co. 
Bissel] Co., The F. 
Bridgeport Brass Co. 
Central Electric Co. 
Chicago Fuse Wire Mfg. Co. 
Crescent Insulated Wire & Cable Co. 
Doubleday-Hill Electric Co. 
Electric Appliance Co. 
General Electric Co. 
Hazard Mfg. Co. 
India Rubber & Gutta Percha In- 

sulating Co. 

Indiana Rubber & Insulated Wire Co. 
Lawrence Electric Co.. F. D. 
Moore, Alfred F. 
National Conduit & Cable Co. 
National India Rubber Co. 
New York Insulated Wire Co. 
Okonite Co., The 
Partrick, Carter & Wilkins Co. 
Phillips Insulated Wire Co. 
Phosphor-Bronze oes Co., Ltd 
Roebling’s Sons Co., John A 
Safety Insulated Wire & Cable Co. 
Simplex Electrical Co. 
Standard Underground Cable Co. 
Waterbury Co. 
Wesco Supply Co. 
Western Electric Co. 


Wrre Rove MACHINERY 


Afton Machine Co, 
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GEORGE A. FRENCH 
President 
ELLIS B. BAKER 
Secretary and Treasurer 


The Archambault Go. 


Manufacturers of the Archambault Kerosene Furnace for 


Cable Splicers, 
Plumbers, Etc. 


Cheaper, safer and more reliable than 
gasolene furnaces. 

One gallon of kerosene will burn four 
hours full blast and develop more 
heat than with any other style of 
furnace. 

They do not conflict with insurance 
requirements, 

Our furnaces are guaranteed to be 
reliable in 
construction is simple, all parts being 
interchangeable and easily replaced. 





THE ARCHAMBAULT CO. 


15 CORTLANDT ST., NEW YORK 


Rooms 28 and 29, 





ARTHUR J. ARCHAMBAULT 


Write for Price List and 








Is Your 
Time 
Worth 
Saving P 
Then put a 
Telephone 
in your 
Residence 


NEW YORK 
TELEPHONE CO. 


15 DEY STREET 


ELECTRICAL REVIEW 
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GEORGE T. MANSON 
Vice-President 


Superintendent 


every respect. The 


125 Milk Street, 


Information 





The 


American 
Bell Telephone 
Company . 


Boston, Mass. 























DULL’S FLASHERS 


Carbon Type—Never wears out. 
Handles any size loud. Made for 
every purpose. Send for circulars, 


Reynolds-Dull Flasher Co, 177ARAMS ST. 








Cicoa RS 


IN LIGHT, ‘MEDIUM, AND DARK © 
MADE BY EXPERT CUBAN Wor! 


ge, #4. 90 per hundred 
Cc. ARESCA brand, Puritano sha ne, 434 in 
g, 89. 50 per hundred. 


mm... poh preperd and satisfact 
guaranteed 


G. COMARES y ba, TAMPA, 





MEN 
seine * Le Conchas shape, 41-8 inch s 


LISA 
PLA. 














BURNS’ 
TELEPHONE 
BRACKET 


LARGEST 
MANUFACTURERS 


OF CENTRAL ENERGY 
AND MAGNETO 


TELEPHONES 


SWITCHBOARDS 


LEICH FOUR-PARTY 
SYSTEM 




















AMERICAN ELECTRIC TELEPHONE CO. 


State and 64th Streets, - - - CHICACO 


ENGLEWOOD STATION 


Southern Locatio: 


Carolina, Georgia, Alabam» 
Mississippi, Kentucky 
and Tennessee 


Good Lands 


AT 
Low Prices 


A healthy climate, long grow 
season, and an all-the- -year Wo! 
season. 


Locations for Industries 


The South is now making gre: 
progress than any other section. 
you would learn about its dev«! 
ments and the opportunities 
good locations along the Souti 
Railway, write for copies of 


ern Field, a 16-page illustrai 
journal; sent free on request. 
M. V. RICHARDS 
Land and Industrial Agent 
Southern Railway 
Washington, D. C. 








IS 
In Virginia, North and Sovi 


Opportunities for vest: 


publications, including the Sou! 


h 


7 
u 
ef 
ca 
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Consider Your Protective Apparatus Requirements NOW 
For The 1906 Lightning Season 


Because: 


| The season begins so early after the break-up of winter that the average 
| plant does not have sufficient time to prepare itself carefully against the 
approaching static disturbances. 

| Such details as general condition of arresters now on lines, their distribution, 
character of grounds, bonding of rails, etc., should be gone over NOW. 
We offer the trade the services of an expert engineering corps, and the 
results of 15 years’ experience in the manufacture of protective apparatus. 
Write us for advice, estimates, etc.; a particular feature made of rehabili- 
tation of protective apparatus layouts for large systems. 


Westinghouse Electric & Mfg. Co. 


Pittsburg, Pa. 
Address nearest District Office: 


New York, Atlanta, Baltimore, Boston, Buffalo, Chicago, Cincinnati, Cleveland, Dallas, Denver, Detroit, Los 
Angeles, Minneapolis, New Orleans, Philadelphia, Pittsburg, St. Louis, Salt Lake City, San Francisco, Seattle, Syracuse, 
Canada: Canadian Westinghouse Co., Ltd., Hamilton, Ontario. Mexico: G. & O. Braniff & Co., City of Mexico. 























Westinghouse=-Parsons 
Steam Turbine Generating Units 


om oe 





are being specified in the equipment of the most 
modern power plants. Hote 
The Edison Electric Co., Los Angeles, Calif. — : ah 
| have recently contracted for a Westinghouse-Parsons 5 : 
Turbine Unit guaranteed to carry 9,000 K. W. 
continuously. 4 


E 
| Long Island City Power Plant of the Long Island R. R. 
Three 5,500 K.W. Westinghouse-Parsons Turbine Units. 








Wyoming Ave. Station, Philadelphia Rapid Transit Co. 
Six 2,250 H. P. Westinghouse-Parsons Turbine Units. 


The Westinghouse Machine Co. 
Works: East Pittsburg, Pa. 
For Information Address Nearest Sales Office : 
New York, 10 Bridge St. Chicago, 171 La Salle St. Pittsburg, westiuspenss Bldg. 





P : Boston, 131 State St Cincinnati, 1111 Traction Bldg. Philadelphia, Stephen Girard Bldg. 
Gould St. Station, Baltimore Electric Power Co. Charlotte, N.C., So. TyronSt. Atlanta, Equitable Bid ' Denver, Bi 2 ‘McPhee Bldg. ” 


Three 3,000 H.P. Westinghouse-Parsons Turbine Units. San Francisco, Hunt, Mirk & Co., 614 Mission St. 
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| Crescent Rubber Insulated 


WIRES and 
CABLES 


National Code Standard 


Crescent Insulated 
Wire ana Cable Co. 


New York Office, 53 Barclay St. 
Main Office and Factory 

















Trenton, N. J. 























69 SOUTH ST. 


WATERBURY & CO. Kiw york 
SWITCHBOARDS © PANELBOARDS ARMATURE & FIELD COILS 


PAPER-INSULATED, LEAD-COVERED CABLES FOR TELEPHONE, TELEGRAPH, 
LIGHT AND POWER 


ESTIMATES FURNISHED ON SWITCHBOARDS FOR LIGHT AND POWER 
WIRE ROPE, MANILA AND SISAL ROPE 








Made to give maximum 
reflecting power and per: 
fect diffusion of the light. 
Only the best wort..#&n- 
ship and materials used. 
Their extreme efficiency 
and great durability make 
them the most economical, 


Shades 


aaa 


I. P. Frink 


551 Pearl St., New York 





LU ip ae 
Li Mell lis 
Catalogue of Reflectors 
for Electric Lighting Free 





















NOTED FOR ITs GREAT DURABILITY 


(The spot is our registered trade mark) 


SAMSON 
SPOT CORD 


ts made of Extra Quality Stock, 
Hard, Smooth Braid, thoroughly 
water-proofed, giving minimum 
abrasion, maximum wear. It 
stands all sorts of weather. 
Send for Samples and Prices, 


SAMSON CORDAGE WORKS, - 









wise i MASS. 


















Lead Incased Cables 


NEW YORK 
SAN FRANCISCO 


AGENCIES AND BRANCHES: 


BARE and INSULATED 





John A. Roebling’s Sons Co, Trenton, N. J 


COPPER WIRE | 


Galvanized Telegraph 
Were 


ATLANTA 
SEATTLE 


CLEVELAND 
PORTLAND, Ore. 


CHICAGO 
LOS ANGELES 











NiTioua Euecrnisai Gove Stanpanos 


“0. K.’? WEATHER-PROOF 
SLOW-BURNING WEATHER- 
PROOF, AND IDEAL WIRE 


PRICES AND SAMPLES ON APPLICATION 


PHILLIPS INSULATED WIRE COMPANY 


Office and Factory, PAWTUCKET, R. I. 

















deve creme en's | StANIeY & Patterson 
Edison Lamps CIncorporated) 


General Electrical 
Equipment Supplies 


40 Cortlandt Street, «© «© Tew York 
Uptown—329 Fourth Avenue—store 





v 




















WINDING MACHINERY 


FOR MACNET WIRE 








American Insulating Machinery Co. 
N. W. Cor. Hancock and Oxford Streets 
PHILADELPHIA, PA. 








Water-Wheel Governors 








Our new mechanical governors 
co-operate with the inertia ef- 
fect of the water and the mo- 
mentum of the plant. 

They have cut the cost of good 
government in two. Guaran- 
teed in every particular. 


NEW YORK 


TRADE MARK 
Magnet Wire 
Field Coils 
Armature Coils 








REPLOGLE GOVERNOR WORKS 
AKRON, OHIO 
WRITE FOR DESCRIPTIVE MATTER R 















































ELECTRICAL REVIEW 








Vout. XLVILI—No. 26. 
Registered in United States Patent Office. 


NEW YORK, SATURDAY, 


JUNE 30, 1906. 


TEN CENTS A COPY. 
THREE DOLLARS A YEAR. 
FIVE DOLLARS FOREIGN. 











THE PHOENIX 
GLASS CO. 


PITTSBURG NEW YORK CHICAGO 
Manufacturers of 
Electric Globes and Shades, both 
Arc and Incandescent 
inner and Outer Globes for all 
enclosed arc systems 


CATALOGUES SENT ON REQUEST 


|! 





GQ) “It’s Tough” 


“ PHONO-ELECTRIC” TROLLEY 


WIRE 


is most reliable for electric rail- 
ways, as it will stand up under all 
sorts of trying conditions, endure 
extraordinary strains without yield- 
ing, 
worthy in all extremes of wear and 
weather. 


and prove absolutely trust- 


BRIDGEPORT BRASS COMPANY 
Postal Telegraph Bldg., Broadway and Murray St. 


New York 








LARGEST ELECTRICAL 
SUPPLY HOUSE 


ELECTRIC 
APPLIANCE 
COMPANY | 
CHICAGO | 


134-140 W JACKSON BLVD. 


AMERICA’S | 































Wittaro L. CANDEE \ mars. 
H. Durant CHEEVER 


1889 


PARiS EXPOSI- 
TION MEDAL 
FOR RUBBER 


INSULATION ne 


REG. U.S. PATENT" OFFICE 


Geo. T. MANSON, Gen. SuprT. 
W. H. Hooains, secy. 


1893 


WORLD’S FAIR 
MEDAL 
FOR RUBBER 
INSULATION 





The ay eo oe iv Rubber Sole | egg ngs of Okonite Wires, Okonite Tape, Manson 


Tape, 


| THE ‘OKONITE CO., Ltd., : 


Weatherproof Wires. Write for Prices. 
253 Broadway, New York 


ELECTRICAL SUPPLIES, Jam, | 
SPECIALISTS ON METERS, j 











Voltmeters 
| Ammeters 


Bristol | ammeter 
W Recording | Reoue Gage 


PAY FOR pinata to 
SEND FOR CATALOGUE J 
THE BRISTOL CO. 

WATERBURY, CONN. 
N. Y. Office, 114 Liberty St. 

















The National Conduit 


and Cable Company 


-———— EXECUTIVE OFFICES ————— 
41 Park Row, NEW YORK, N. Y. 


BOSTON 


|! Manufacturers of 


Bare Copper Wire and Cable 
Weatherproof Wires and Cables 
Paper Insulated Cables 

For Power, Telephone and Telegraph 
PHILADELPHIA CHICAGO 
SAN FRANCISCO 














ris INDIANA RUBBER AND INSULATED WIRE CO. 
MANUFACTURERS OF 
AMERICAN CIRCULAR IOM Co PARANITE RUBBER COVERED Underground, Aerial, Submarine 
rpg WIRES AND CABLES and Inside Use 
TELEPHONE, TELEGRAPH AND FIRE ALARM CABLES 
NEW YORK. CHICAGO, SAN FRANCISCO. All Wires Are Tested at Factory JONESBORO, IND. 




















American Electrical Works 


BARE and INSULATED 
ELECTRIC WIRE # # 


Mafia Office and Factories - 


Phillipsdale, R. 1. 











FIBER 
PAPER 
RUBBER 


HIGH-GRADE BARE 
) RUBBER COVERED 
AND WEATHERPROOF 


delphia, Pa.; Securi hg 
™ Oakland, Cai.; 


STANDARD UNDERGROUND CABLE CO., 


FOR ALL 
CLASSES 


ELECTRIC CABLES, OF SERVICE 


Telephone, Telegraph 


WIRES. Electric Light and Power. 


Westinghouse Blidg., Fauberah, Pa.; 56 Liberty St., New York; 1225 Betz Bldg. 
St. Louis; 322 The Rookery, Chicago, I lll; Bacon Block, 
10 Post Office Square, 


Phila- 














GOODS in stock, WRITE US. 


Main Office: 114 Liberty St., 


If the SUPPLY HOUSE you trade with does not keep our 
We will attend to your wants 


NEW YORK INSULATED WIRE COMPANY 


N. Y. Branches: CHICAGO, 192 Desplaines St.; BOSTON, 7 Otis St.; SAN FRANCISCO, 658 Mission St. 


SHIPMENTS QUICK 











Warren Electric and 
Specialty Company 
Manufacturers all kinds of 
LICENSED 
INCANDESCENT 
LAMPS...... 


WARREN, OHIO, U. S. A. 








MOORE 


WwiIRE 
CORDS 
CABLES 




















oe 











Bishop Wires and Cables 


Meeting the most trying conditions a specialty 





All kinds of FLEXIBLE CABLE. 
trolling, for Electric Lights, and for 
Annunciators in ELEVATORS 


A.1so for Theatre and other trying work 


For Con. 


BISHOP GUTTA-PERCHA COMPANY 


422-426 EAST 25TH ST.. NEW 
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General 
Offices 


CHICAGO CHICAGO 


Fisher 


al PNEUMATIC 


Offices 


NEW YORK TOOL COMPANY 


95 Liberty 
Street 











‘London! 
tae Offices} | 
CONSOLIDATED ‘|: 
PNEUMATIC 
TOOL 
COMPANY 


Palace 
{Chambers 
9 BRIDGE STREET 
Westminster, S. W. 
LONDON, ENG. 





























SPECIAL ELECTRICAL TOOLS AND ACCESSORIES 





PORTABLE GRINDER OR BUFFER 


Drives 5 in. x 14 in. wheel. Speed 3,600. 


Wound for 110 or 220 volts d. c. 
Weight 13 lbs. 








DRILLING STAND 


to carry Duntley Electric Drill. 
Capacity up to1% in. 
Will receive standard drill 








MAGNETIC HOLDER-ON OR OLD MAN 


for use with portable drills. Made in two 
sizes (%4 in. and 1% in.), and wound for 
110, 220 and 500 volts d. c. 








WRITE FOR SPECIAL CIRCULAR 56 








PORTABLE PRESSURE BLOWER 


Wound for 110 or 220 volts d. c. 
Weight 12 lbs. 


Especially adapted to blowing out 
dust from electrical machinery and 
other places where a steady effec- 
tive pressure is desired. 
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THE “Chloride Accumulator” 


Battery~of ‘“Chloride"Accumulators” installed for the MILWAUKEE ELECTRIC RAILWAY & LIGHT COMPANY. Used in two series on the 
three wire lighting system, and in one series on the railway bus 


THE ELECTRIC STORAGE BATTERY (0. 


—SALEs OFFICES— 

PHILADELPHIA New York Boston CHICAGO Sr. Louis CLEVELAND PITTSBURG oO AKL AND 
Allegheny Ave. & 19th St. 100 Broadway 60 State St. Marquette Bldg. Wainwright Bldg. Citizens’ Bldg. Frick Bldg. Annex 25 13th Street 
CanapDA: Canadian General Electric Co., Ltd.. Toronto Mex'co: Charles L. Seeger, Primera de Humboldt No. 10, Mexico City 

Cusa: G. F. Greenwood, Mgr , 24 Empedrado Street, Havana 





Va 





















rezone” PEERLESS 
BUY THE 
They Owe Their Success to SUPERIOR 


DESIGN and Best Mechanical Construction 


THERE ARE MANY GOOD REASONS WHY | A NY 
YOU SHOULD BUY THEM-—BUT NONE ARE SKA USER 


AS GOOD AS THE MOTORS THEMSELVES | Write for particulars. 
THE Wesco SUPPLY Com PANY 
===: STF... LOUIS, MO. = SS (6) 





ill 


(ZoUD HAS A SILVER LINING 





THE SUN STILL SHINES BEHIND EVERY CLOUD 
NO MATTER HOW BLACK IT MAY APPEAR 


If competition and small profits have given your 
business a gloomy aspect, it’s time for you to make a 
change in your electrical apparatus. 

HOW ABOUT YOUR INSTRUMENTS? Are they giving you the 
best service, or did you buy them because they were cheap? 


KEYSTONE INSTRUMENTS 


cost a trifle more than some others—perhaps—but there’s a reason for it. They last longer and give all-around 
satisfaction. Do you want to know why ? 
Send for Catalogues 12 and 13 describing A. C. and D. C. Switchboard and Portable Instruments. 


KEYSTONE ELECTRICAL INSTRUMENT CO. 


NEW YORK: 114 Liberty St. 
emidhs sua tnsies at Ninth St. and Montgomery Ave. 


(4) CHICAGO: 165 S. Canal St. PHILADELPHIA, PA. 
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We are prepared to undertake the 
installation of storage batteries 
under all conditions. 


A Gould Storage Battery is now regulating the 


load on a 13,200 volt, 25 cycle Alternator at 





Booster-Regulator. 


SALES OFFICES 


Chicago, Rookery Bldg. 
Boston, 89 State Street 
San Francisco, 

1701 Geary St. 


SAUL O UU Ls ee 





SHAWMUT 


National Electrical Gode Standard 
Enclosed Indicating Fuses 


ELL DESIGNED 
Wie BUILT 
ELL TESTED 











Do you need a GOOD FUSE? 


WHY NOT CET NEW PRICES 
NEW DISCOUNTS 
IN BULLETIN No. 32? 


CHASE-SHAWMUT COMPANY 


NEWBURYPORT, MASS. 





. Rutland, Vt. (Chittenden Power Co.). 
the only case on record of storage battery regulation of alternating current. 
We accomplished this feat by means of the Gould Counter Electro—Motive—Force 
This is unquestionably the only booster on the market with which 
this result could have been brought about. 


We shall be glad to give our best attention to inquiries of all interested. 


Write for Bulletins 


Gould Storage Battery Cor, 


PEPUPOPOP OPE P APP ETUTU PATEL OT OTOL OTA OTUP UTE, OL UP OP OL OQ CP CY CQ QQ yay cpap ep pata f a 


This is 


Main OFFICE 
1 West 34th Street 
New York City 


Works, Depew, N. Y. 


O [UPUTUPOUPAPUV PAT AQ OT AY PUP CPET CAPA AP 
















A Permanent Investment 


Under Severest Tests this 


{ 


fe 


battery shows a Remark- 
able Resistance to In- 


Ee jury and Maintains its 
Initial High Efficiency 
; all through its Life. 


Light and Strong 








Compact and Rigid 








No Buckling; No Slop- 
ping or Spraying; No 
m ©6Disintegration of Active 
a Material ; No Deposit or 
Slime in Bottom of Tank. 





Write for Bulletin 


Hatch Accumulator Company 


60 STATE STREET BOSTON, MASS. 
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RECOGNIZED 


By All Unbiased Meter Experts to Be the Most 
Reliable Direct-Current Wattmeter in the World 





DUNCAN ELECTRIC MFG. CO., Lafayette, Ind., U.S.A. 
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AMERICAN 


INSTRUMENT COMPANY 


DIRECT CURRENT SWITCHBOARD VOLT- 
METERS AND AMMETERS 


that are positively dust-proof; unaffected by transportation jolts; free from 
“ sticking ” of pointer ; and that maintain guaranteed accuracy under practical 
working conditions as well as when in the maker’s iaboratory. 


Write for Descriptive Bulletin No. 52. 


1114 Chestnut St., Philadeiphi 
JAMES Cc. BIDDLE, GENERAL SALES AGENT P 














SEE THE 


Teats on the Petticoat 


They take all the moisture from the 
inner and outer surface of the in- 
sulator and keep the pin dry. 


Jes 
{ 


‘ \ 
/\ deminer 
PAT. may. 229 133 


v 7,70 





Hemingray Class Company 


ESTABLISHED 1848 


INCORPORATED -.t Cees: Se 


Factories, - MUNCIE, INDIANA 











ES No. 296—One-piece Porcelain Insulator mount- 
4 ed on No. 4 Steel Pin with porcelain base. This 
¥ is standard for 10,000 volt service and the Insu- 
% lator is 414 in. diameter. 
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The Leeds & Northrup Co. 


4901 Stenton Avenue, Philadelphia 
Monadnock Block, Chicago — 








The L. & N. Portable Testing Sets are ac- 
curate instruments for the convenient 
measurement of resistance and location of 
» faults. 

We make a complete line of Cable Testing 
Apparatus,. Standardizing Apparatus for 
Calibrating Ammeters and Voltmeters, 
Galvanometers, Resistance Boxes and 
Standards, Condensers and other electrical 
measuring apparatus. Our complete illus- 
trated catalogues sent on request. 








Electrical Measuring Instruments 








| HOW ARE YOUR BATTERIES? 


The ‘Connecticut’ pocket meters will tell you. 
TWO METERS IN ONE 


0-6 volts—0-30 amperes - = $6.00 
Ammeter only—0-30 amperes - $4.00 


The ampere side is used for testing dry and wet 
batteries, the voltage side for storage batteries. 


ACCURATE, DURABLE, LOW IN PRICE 
CONNECTICUT TELEPHONE & ELECTRIC CO. 
MERIDEN, CONN., U. S. A. 

Send for circular No. 40 














VOLT AND AMMETERS 


DIRECT OR ALTERNATING 


High-Grade Instruments at 
Reasonable Prices 


Send for Catalogue and Discounts 


DONGAN INSTRUMENT COMPANY 
ALBANY, N. Y. 
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Write today for Bulletin 


Bossert Electric 
Construction Co. 


Office and Works: 
UTICA, N. Y. 




















Voltmeters, Ammeters 
and Volt-Ammeters... 




















bart ty POCKET SIZE 
*i com ans Re, ‘|| VARIOUS RANGES For General Measuremenis, 
Vour-ammeteR |” Testing Storage and Primary 
Hef | ACCURATE Batteries, Circuits, Etc. 
|| RELIABLE 





L. M. Pignolet, 78 Cortlandt St.,N.Y. 


Mfr. Electrica! Instruments and Electrotherapeutic Apparatus 





Boxes 


Send postal for Pam- 
phiet and Price List to 


JOHN L. 
CLEASON 
290 South St., 
JAMAICA PLAIN, 
MASSACHUSETTS 











B No.1 REGULAR 














Bracket or Fixture WEATHERPROOF SOCKET 
with REMOVABLE CAP 


CEMENT FILLED 


The cap is heavy stamped brass with extra strong bushing and 
is Polished and Lacquered. These sockets are fitted with rubber- 
covered wires, 9 inches long, longer wires to order. 


Prices and Samples to the Trade 


E. H. FREEMAN ELECTRIC CoO. 


100 Hamiiton Avenue, TRENTON, N. Jd. 








deuera crore ess | Stanley s Patterson 
Edison Lamps CIncorporated) 


Manufacturers of 


General Electrical 
Equipment Supplies 


40 Cortlandt Street, «© « New York 
Uptown—329 Fourth Avenue—store 
































VACUUM DRYING AND| 
ff IMPRECNATINC APPARATUS 
é Evectric Cables Emil Passburg System Field Transformers ° 
$ Armatutes Magnet Coils 


* We >) AYA | ore | 
314 Mooney-sbrisbane Bidg. Buffalo, MN. Y. | 


Over 700 apparatuses in use 


Passburg Patents 















THE LAST RUB 


is as good as the first if it is the 


Imperial Soldering Stick 


Good all the way through—not like some sticks 
that are oniy good at one end. For a soft flux try 
Imperial Soldering Paste. Beats all for making 
tight connections. Write to-day for a free sample. 
| | hm The Standard Chemical Co., cincinnati, 0. , 


" 
Bumemeee? Z 
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After the Sun goes down 
Columbia Carbons light the town 




















NATIONAL CARBON COMPANY CLEVELAND, OHIO, JU. S. A. 


Prices Reduced onDELTABESTON 
The only objection against the winding of field and armature coils with Deltabeston 

Magnet Wire in preference to a cotton-covered wire has been the price. This 

objection has now been removed. 


WRITE FOR NEW PRICES AND SAMPLES 

















. 264-266-268-270 pm Wi R i 
Central ElectricCompany, FrrH avenue = 
CHICAGO Si oserroms 


SIZES NOS. 1 TO 23 


General Western Agents 
B. & S. GAUGE 
















KLEIN’S COMBINATION SPLICING CLAMP 


Klein’s , 4 © Standard 
Tools Are 4 Tools 





JUST THINK 


how easy it is to install a large capacity 


SANCAMO WATTMETER 








Send 2-cent stamp for large catalogue showing great variety of linemen’s tools, climbers, etc. 
MATHIAS KLEIN & SONS, 82 W. Van Buren Street, Chicago 











Wire Machinery 













For For 
Direct Alternating 
Current Current 





Insulating, Cabling 
and Stranding 
Machines 


Rubber Mill Machinery 
Hydraulic Machines 






SHUNTS are used for large capacities, doing 
away with necessity of bringing heavy leads 
directly to meter. 


SANCAMO ELECTRIC CO. 


SPRINCFIELD, ILLINOIS 





Aiton Machine Company 


GARDINER C. SIMS, PRESIDENT THOS. A. AITON, Vice-Presivent 
ARTHUR S&S. BEVES, SECRETARY AND TREASURER 


126 Liberty St., New York Works: Harrison, N. J. 
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C&H 
Multiple Switch Starters 


LL AOPOPOS 


HE ideal starter for motors of 50 H.-P. and upward. Instead 
of sliding contacts it has a number of switches, the contact 
part of which consists of a large number of thin leaves of 

brush copper, which press up against a hard copper surface with a 
sufficient scraping motion to keep the surface clean and bright. 
This arrangement does away with sparking and allows of a more 
compact construction. The first switch is held closed by a magnet, 
and by reason of an interlocking arrangement the other switches 
have to be thrown in in their regular order. In case of cessation of 
current the magnet releases the first switch and the others drop out 
of contact in order. The largest starters ever built were of this type. 
Bulletin 1015 gives particulars. 


CS&H 
Universal Motor Starter 











HIS starter comprises every necessary, device for the complete 
installation and protection of the motor. 

This construction consists of our regular motor starter, 
equipped with overload and underload release, and resistance mounted 
ona slate base, upon which isa pair of fuses and a knifeswitch. The 
overload magnet can be set for any degree of overload not exceed- 
ing 50 per cent of the rated capacity of the motor. In case ofa 
short circuit or a sudden very heavy load, the fuses will blow. 

Send for Bulletin 21 for prices and full detail. 








The Cutler-Hammer 


Manufacturing Co. 


Milwaukee 
New York Boston Chicago Pittsburg 

















ECONOMICAL LIGHTING 


BECINS AT THE GENERATOR. 





400 K.W. Crocker-Wheeler Generator. 


HIGH EFFICIENCY. 
LOW COST OF MAINTENANCE. 


qockER” WHEEL en 


AMPERE, NEW JERSEY 























Motors and Dynamos 


FOR 


Direct and 
Alternating 
Current 


Burke Electric Company 


Main Office and Works - . ERIE, PA. 











a 
DYNAMOS 
ana MOTORS 
Our quality is better and price lower than any 


imi i ket. 
cers other similar machine on the mar ¢ 
Prede Send for Catalog H and prices. 








Are Money 


The Elektron Mfg. Co., Springfield, Mass. 


Vol. 48—No. 26 
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QUICK AND 
GOOD WORK 
is the kind that 


BURNLEY 
SOLDERING 
PASTE careareo 


will help you to do. 
Put up in 2 02., 4 02., 
¥élb., 11b., 51b., 10 Ib. 
and 50 Ib: packages. 
Stick and Paste 
The 
Burnley Battery 
and M’f’g Co. 
Painesville, Ohic 


DRY BATTERIES 
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Break Away 














READ THIS 


We CANNOT ADVERTISE 
all our goods here, but 
will send Catalogues and 
circulars FREE FOR THE 
ASKING. 


J, H. BUNNELL 
& C0 


Inc. 
20 Park Place, New York 


_ MANUFACTURERS OF 
TELEGRAPH INSTRUMENTS, 
ELECTRICAL APPARATUS AND 
SUPPLIES. 











EEP abreast of the age or the age will plow 
you under and forget you. If you are 
still using plug cutouts for distributing circuits 
on contracts too small for a panel board you 
are not keeping pace with competition, for the 
modern method is to install Trumbull Panel 
Cutouts and have a switch on each circuit. 

Besides taking the place of panel boards, 
these cutouts are very convenient for innum- 
erable other uses, such as starting-switches 
for motors, controlling groups of incandescent 
arcs, etc. 

The use of Trumbull Panel Cutouts doesn’t 
make a contract cost much more, but it’s one 
of the features that make the difference be- 
tween an ordinary and a first-class job. 








Cat. No. 714 


Two-Wire Single Branch 


For Horizontal or Vertical Mains 


15 Amp. 125 Volts 








nag DESCRIPTION Pie. Ease 
714 Two-Wire Single Branch 100 $4.00 
715 Two-Wire Double Branch . 50 2.00 
716 Three to Two-Wire Double 

Mins «ss oe | SSE 
717 Two-Wire Single Branch . 100 1.00 
718 Two-Wire Double Branch . 50 2.00 


719 Three to Two-Wire Double 


printed—lIet us hear from you. 


Order from your jobber or direct. 
If you haven’t our No. 6 catalog—just 











The Trumbull Electric Mfg. Co. 


604 Woodford Ave., Plainville, Conn. 





ei .-<« «0 «3 S228 











Discount 50% 





Standard Package 50-102 





136 Liberty St., New York 




















Wagner Electric Mig. Co. 


Main Office and Factory, St. Louis, U. S. A. 


We advertised some time ago Wagner Transformers would 
weather the severest electrical storms. 
illustrated herewith is a 25 K.W. unit, which was struck by 


The Transformer 


lightning, the front of the 
case being completely shat- 
tered. This transformer 
showed absolutely no electri- 
cal defect, and wasin perfect 
operating condition after 
having been put in a new 
case. 

The protective devices used 
on our Transformers are 4 
safeguard in reality and not 
simply a talKing point. 

An order received for a cover fora 2 K.W. 
Transformer recently struck by lightning. 
This Transformer remained in operation 


with a board for a cover until new cover 
was received. 











WRITE FOR BULLETIN No. 72-C 


N a 769 
ELECTRICAL DEPARTMENT 


BILTMORE ESTATE 





" Biltmore, N. C., June. 7th, 21906, 
Wagner Electric Kfg. Coe, 


- »-. St Louis, Mo... 
Please enter our order as follows: 





ixpress one cast iron cover for transforuer #36295, 
Type "K", 2 kilowdttg, 2080/2115 volts, 


{Lightning struck thie transforuer recently and further 
than smashing the top to bits did ao damage}. 


Xindly folLsew-implicitly the directions delow,. 





20m 
4050 
— eianalialdeaieeaitiimaaamaad . 
Bs mder account agai 1 Electrical Department Biltmore Estate, « amine a. 
and goods to Cha: les Waddell, Blectzical Engineer Biltmore Estate, Biltmore, 
WAC. § . A 
Ledger Heading Me ae ene 7a 
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THE TRLEING SIGN 





ALL KINDS OF GOOD ELECTRIC SIGNS 





THE ELECTRIC MOTOR AND EQUIPMENT CO. - = = 





Vol. 48—No. 26 





WRITE FOR BULLETINS 


NEWARK, N. J. 











| ABIRSHAW 
WIRES AND CABLES 


The India Rubber and Gutta-Percha Insulating Co. 


SALES OFFICE, 253 BROADWAY, NEW YORK 
OFFICE AND FACTORY, S4ENW°0D YONKERS, N. Y. 


















































Rcovereo WIRES #4 CABLES 


For Every Service 


For Underground, Aerial and Subma- 
i rine use, ‘‘ SAFETY ” wires and cables have 
the endorsement of some of the largest 
users in the United States. 


The Safety Insulated Wire & Cable Co. 


114-116 LIBERTY ST., NEW YORK 








YES! WE BUILD THEM 


And build them from the advantage of 
years of experience. 
Underground Conauit Systems 


G. MI. GEST, 277 Broadway, New York 











FIBRE 


vu Le ANIZE es 9 seal p for purposes sheets fab 


GATALOGUE neti wate pen APPLICATION 


AMERICAN VULCANIZED FIBRE GO. 


WILMINQTON, DEL. 











MARION INSULATED WIRE? RUBBER (0. 


MRROEACTURERS OF 


RUBBER COVERED WIRES AND CABLES 


“CLE 3 RAPH, : 
“EASE RAND EAGLE cline TEES SIGNAL, 


AND SUBMARINE : 

WIRES & CABLES 
MAIN OFFICE AND FACTORY, MARION, IND. 
CHICAGO OFFICE & WAREHOUSE [41 SO.CLINTON ST, 


ELECTRIC LIGHT 
AND TELEPHONE 


Miata IA8! 6§6TRADE MARK. 


gic WAGONS 


TRUCKS 
—a~’* AND CARS. 


FOR LIGHT AND HEAVY en a 


™ ELWELL-PARKER ELECTRIC CO. (uc 


CLEVELAND. OHIO, U.S.A. 


CECTR 











RUBBER COVERED 
WIRES AND CABLES 
NATIONAL INDIA RUBBER CO. 
Factories and General Offices 


BRISTOL, R. I. 
New York Office, 139 Duane Street. 

















National Electrical Code Standard Bare and 


Insulated Electrical Wires 
CHICAGO, ILL. 








H. N. FENNER, President 


J. F. BLAUVELT, Agent 


RUSSELL W. KNIGHT, Treasurer 


NEW ENGLAND BUTT COMPANY 





Manufaeturers of 





MACHINERY FOR INSULATING ELECTRICAL WIRES 


Braiding, Taping, Winding, Twinning, Cabling, Stranding, Polishing and Measuring Maehines. Cabie Covering Braiders 





304 PEARL STREET, - - 


FINE CASTINGS A SPECIALTY 





- PROVIDENCE, R. I., U. S. A. 


























A EE aE ET PE, a a EE 
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TRADE MARK 
REG.U.S. PAT. OFFICE. 


The Standard for Rubber Insulation 











If you cannot control the course of the electrical 
current the value of the best electrical machinery 
and instruments is entirely lost. 























ACTUAL SIZE. 


2 Conductor Submarine Cable 


Each Conductor No. 6 A. W. G. Stranded #:-inch Wall of Insulation. 
Juted, 14-inch Lead Wall. 
Juted and Armored with 22 No. 4 B. W. G. Galv. Iron Wires. 








The use of OKONITE INSULATED WIRES and 
CABLES will increase the efficiency of your whole 
system. 




















THE OKONITE COMPANY, Ltd. 


253 BROADWAY 
NEW YORK 
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“NONE BETTER MADE” 


A TRIAL WILL PROVE IT 
5 AAA AEE PEATE YY NORA 


SEND 


= % Hunter Fan G Motor 


OUR 


naw Company 


ART 


CATALOGUE ek ad Cuter, FULTON, N. Y. 








IT TAKES A LIVE FISH TO SWIM UP STREAM 
ANY DEAD ONE CAN FLOAT DOWN 




















WE ARE SURE ENOUGH “LIVE ONES” 


'ROCK ISLAND 
DRY CELLS 








HICHEST CRADE 
NUERNBERC 





Always of the 


BEST QUALITY 
“UNIFORM IN DIAMETER 
“ABSOLUTELY STRAIGHT 


Insuring White, Steady 
Light Longest Life and 
Clean Globes. 


11 Broadway, NEW YORK 


























THE BEST IN EVERY TEST 








Write for Samples and Prices 


ROCK ISLAND BATTERY CO. 


CINCINNATE - - - OHIO 

















(4Qr=r| 





C 
4 
R 
B 
0 
N 
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“THE. STANDARD” FANS 


TEN MODELS 








THE BEST PAYING LOAD for any 
power station is its ELECTRIC FAN load 
—running all day and in many cases all 
night. Never varying, and in most cases 
running on the lighting meters. It really 
constitutes the ideal station business. Every 
well-posted manager knows this. What 
some of them have not yet learned, however, 
is that the most profitable and satisfied cus- 
tomers can be had by permanently adopting 
“The Standard” line for direct current cir- 
cuits, with its ten models to select from, to 
suit every class and need of the trade. 





THE ROBBINS G&G MYERS COMPANY 


Main Office and Works: SPRINGFIELD, OHIO 


New York, 66 Cortlandt Street Boston, 235-237 Congress Street Philadelphia, 730 Witherspoon Building 
Baltimore, 513 American Building _ St. Louis, 11th and Locust Streets Dallas, Opera House Building 
Los Angeles, 278 South Main Street 














Fans, 
Motors,Generators 


TRADE MARK FOR ALL ELECTRICAL PURPOSES 





——————— ._ Established 1875 

We make these and dozens 

of other composition devices 
Bushings, Rings, Collars, Coil Plugs, 








Makers of the Reliable 








Battery Covers, Switch Bases, Switch Keys, D I E H Re - A P P A RK A T U Ss 
Socket Keys, Handles, Mouth Pieces, Ete. 
———_—d And we do our work RIGHT — vanchee ary ~ +--+ +--+ - 
New York, beeen Boston, Diehl Manufacturing 6, 
je) (@ KINSON MANUFACTURING Co. Chicago ELIZABETIPORT. New Jersey 


SPRINGFIELD, MASS. U.S.A. 














Over All, 
25,000 Agencies 
Miles Have 


Catalogues 





: L in Use | 
“a | - yor ‘ 
THE RAIL JOINT COMPANY __ ‘Sere offices: 29 W. 34th St., New York Gity 





Atlanta, Ga.. Eng. Am. Buildin New Orleans, La., Hennen Building 
H pers . * Baltimore, Md., Union Trust Bui fiding Pittsburg, Pa., Lewis Block 
Continuous, Weber and Wolhaupter Rail Joints Boston, Mass. India Building Portland. Ore., Maquam Building 
cago, onadnock Bu 5 
i i j ildi St, Louis, Mo., Commonwealth Truxt Building 
Compromise and Insulating Joints acon a First Nat, Bank Bu _ St. Paul, Minn., Pioneer Press Building 


Denver, Col., lige 


PROTECTED BY UNITED STATES PATENTS Yew York, N. ¥., 29 W. Sth Street ao 
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HORNBERGER TRANSFORMERS 
1891-1906 


The superiority of these Transformers is 
not a matter of discussion but an unassail-« 
able fact. A trial will convince. Our prices 
are right. Ask for Bulletin E. 77] 77] 7] 


Lafayette Electrical Mfg. Co. 


LAFAYETTE, IND., U. S. A. 





























ACCURACY 


in construction, high efficiency, careful 
ratings with large overload capacity and 
high sparking limits are the principal 


features 


oF TYPE “E” 
MOTORS 


WRITE OUR NEAREST HOUSE 











50 H.-P. Semi-Encased Motor Type E. 








WESTERN ELECTRIC COMPANY 


New York Philadelphia Pittsburg Cincinnati 
Chicago St. Paul St. Louis 
Kansas City Denver 
San Francisco 














Engine Type Generators 


Built in all Capacities 








National Brake & Electric Company 
MILWAUKEE 


| General Sales Office: 519 First National Bank Building, Chicago 
New York Philadelphia Cleveland San Francisco 


| 
| 
| Wrrite for Bulletins SGAC1R and 362 FR 
| 
1 
| 
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There Are No Better Rotary Converters On the Market 


THAN THOSE BUILT BY THE ALLIS-CHALMERS CO. 


Machines in operation for years are, without exception, rendering the full service required 


OUR ROTARY CONVERTERS EMBODY EVERY MODERN IMPROVEMENT 








r a“ 


e— 








FOR 







OUR 









BULLETIN 





1045 








We take Contracts for Equipping Power Stations, Electric Lighting Plants and Electric Railway Lines 


FOR THE POWER HOUSE CHOOSE WHICHEVER TYPE 
OF PRIME MOVER BEST SUITS YOUR REQUIREMENTS 


Steam Turbine Reciprocating Steam Engine Hydraulic Turbine Gas Engine 


WE WILL BUILD THE COMPLETE GENERATING UNIT 
Especially Designed for the Service 
AND FURNISH ALL AUXILIARY ELECTRICAL EQUIPMENT 


DISTRICT OFFICES 


ATLANTA BUTTE | DALLAS EL PASO OAKLAND ST. LOUIS 
3ALTIMORE CHICAGO DEADWOOD KANSAS CITY OMAHA SALT LAKE CITY 
BOSTON CINCINNATI DENVER MINNEAPOLIS PHILADELPHIA SAN FRANCISCO 


BUFFALO CLEVELAND DETROIT NEW YORK PITTSBURG SEATTLE 
Canadian Representatives, Allis-Chalmers-Bullock, Ltd., Montreal 
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HERE IT IS! | 
sagjuigie® TANTALUM LAMP | 








Like all “‘ Brilliant” methods, we're always in the lead. We were the first to successfully make and prove 
that a tipless lamp could be sold at the same price as an ordinary class ‘“‘A” tipped lamp, 
and we are confident that the ‘* BRILLIANT ’”? TANTALUM lamp 
will prove an innovation to all users of electric light. 


TAKES LESS THAN ONE-HALF THE CURRENT 





of an ordinary incandescent lamp. DOUBLES THE LIGHT with same current consumption 


WHITER LIGHT LONGER LIFE 


NOT AFFECTED BY VOLTAGE FLUCTUATIONS 


THE BRILLIANT ELECTRIC CO. 


1134-1136 Chestnut Avenue, CLEVELAND, OHIO 
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CLASS ‘‘A’’ INCANDESCENT LAMPS 


AT CLASS “B” PRICES 


qwe are now operating a completely equipped factory, qtre quality of the incandescent lamps we furnish Is right. 
“>and orders—substantial—are coming our way. This is It has been alleged that we were marketing an inferior 
how we have made product. This statement is false. 


A WIDE OPENLAMP MARKET &% 















LOOK 
FOR THE 


© 2 bee 
#5)| PROTECTION \;: ¥ 
i LABEL )): 


A IN THE STEM 















€ This is the result of the public giving support to an inde- The weakened patent situation and especially the price 
- pendent lamp factory. We have met every obstacle the agreement enforced on the Association members has 

syndicate put in the way of our growth, both in the matter opened the way for this legitimate competition. 

of operating our factory and developing the commercial qwe may be depended upon for shipments and prompt 

and sales ends. We have won. and satisfactory deliveries. 

( We absolutely protect buyers against litigation and offer @ Aeain we say that this company is absolutely unallied 
~ a full protection in any case of alleged infringements of with any lamp combination, pool or syndicate. 

so-called patent rights; and a $100,000 Pennsylvania q't is to your interests to get quotations from us before 


corporation Is behind this guarantee, placing orders for Incandescent Lamps. 


St. Marys Incandescent Lamp Co. 


ST. MARYS, PA. 
WM. M. ROTHSCHILD, President and General Manager 






















pinect-current | || Franklin Double Refracting Electrics 


ALL STYLES GLASS FOR Bulletin Shows Twenty-one Varieties 
ELECTRIC LIGHTING 


Gillinder & Sons, Inc. = 
SIMPLE AND DURABLE 135 Oxford Street aes 
Philadelphia \N 
NN 














SEND FOR CATALOGUE 








SALESROOMS ates. \\ 
Phila. .. 839 Market St. prreer 
MANUFACTURED BY New York, 42 W. Broadway wit NS 


Chicago .. 160 State St. 
AMERICAN ARC LAMP CO. Geckev. 62 4bhemaea 


KALAMAZOO, MICH. 
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OOOO OF 


An Exponent of the 
Simple Life 


OUR SPECIAL “MILL 
TYPE”? LAMP was 
not made for fancy 
purposes, but for 
hard,every-day 
work in places 
where stren- 
uosity exists 
in large 
quantities. 
The ** TULL 
TYPE”’ has 
a filament as 
“solid as a 
roek,” will 
stand vibra- 
tion and rough usage in factories and at 
the same time ‘‘make good” all our claims 
as to quality and quantity of light. Fac- 
tory managers have stamped it ‘‘100 per 
cent. good.” 
Shall we send you a barrel for your own 
We'll abide by your judgment. 













y — 
LOOK FOR THE 


INTHE STEM 





, tests ? 
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Standard Electrical Manufacturing Co. 


NILES, OHIO 


OO OO 


KKKKHKHKIIHHEHIEHIC 


KK 
x 


A Few Noteworthy Features 


oF A.B ARC LAMPS 


Easily trimmed. Door in case for 
ready examina- 
tion or adjust- 
ment of inside 
mechanism. 


Rugged hand 
switch. 


=", 


a. Se 


Inner and outer 
globes easily 
removed. 


Adaptability for 
hot trimming. 


Weatherproof 
construction. 


No complicated 
mechanism. 


Showing Lamp with Porcelain Reflector 


Send for our list of prominent users and reasons why they use them 


ADAMS-BAGNALL ELECTRIC CO. , 


Branches in All Priacipal Cities CLEVELAND, O., U. S. A. 


REVIEW Vol. 48—No. 


36 











BOSSERT BOXES AND 
SUPPLIES 


a 

LOOK FOR THE 

LICENSE 
AB 





**Columbia” 


““Femco” 


The F. D. Lawrence Electric Co. 


219 West Fourth Street - CINCINNATI, OHIO 4) 

















REET cinta 








June 30, 1906 ELECTRICAL REVIEW 19 








The Buckeye Electric Co. 


Announced and First Exhibited the 


TANTALUM LAMP 





At the Atlantic City Meeting of the N. E. L.A. 


WE ARE NOW READY TO FILL ORDERS 


VOLTAGES FROM _ DIRECT CURRENT 
105 TO 125 re CIRCUITS ONLY 





























HIGHEST POSSIBLE NANG ) APPROXIMATELY 22 

fo C.P.2 WATTS PER CAN: 

ee — / DLE WITH ANAVERAGE 
EFFICIENCY ==. ¥ LIFE OF 700 HOURS 


Se 
LOOK FOR THE 


ita THE BUCKEYE ELECTRIC Co. 
WY MAIN OFFICE. AND WORKS :: :: :: CLEVELAND, OHIO 


Chicago Office, 23 E. Lake St. Pittsburg Office, 1101 Empire Bldg. N. Y. Office, 114 Liberty St. 
F. H. COOKE, Mar. W. ENNES, Mar. ARTHUR ORGAN, Mar. 








ELECTRICAL REVIEW 





Vol. 48—No. 26 












A 

Adams-Bagnall Electric Co....... 
Advertising Mirrorgraph Co...... 
Ai OP. Docc casenescncseness 
Aiton Machine Co...............- 
Atien G'Co. Te. Bisevccccccns eee 
Allis-Chalmers Co................ 
American Arc Lamp Co.......... 
American Battery Co..... Reimers 
American Bell Telephone Co..... 
American Bridge Co 
American Circular Loom Co.. 
American Conduit Co............ 
American Diesel Engine Co...... 
American District Steam Co..... 
American Electrical Heater Co... 
American Electrical Supply Co.. 
American Electric Telephone Co. 
American Electrical Works...... 
American Engine Co............ 
American Insulating Machinery 

CD ch cisb op sews ener eux oeeses 
American Instrument Co......... 
American Railway Supply Co.... 
American Vitrified Conduit Co.... 
American Vulcanized Fibre Co.. 
Arnold Company 
Atlantic Insulated Wire & Cable Co 
AGinniae BIS. (0. 6 sisicck~ Sandee de 
Atwater Kent Mfg. Works...... 
Automatic Electric Co 

B 

Babcock & Wiicox Co 
Raker @Co., UNC. .....00:5 05:0 mabe 
USCC 1. 6 a eer 
Barstow, W. S. 
ates, Putnam A... :..5<0:00.0:0:00:0'56 
Bishop Gutta-Percha Co......... 
cot ORE UST, € 0 ee 
Blake Signal & Mfg. Co......... 


Simple. 


We make other types of Mast 


— i oe 
wo? or or et 


rns) 


Durable. 


in trimming, 


INDEX TO ADVERTISERS 


Bossert Electric Construction Co.. 6 


Boston Incandescent Lamp Co ... 

Bradley & Sons, Charles 8........ 50 
BAG 1 This dccisassiseaasinceees 46 
Bridgeport Brass Co. . ...0..0..05.-%5 1 
Brilliant Electric Co............. 16 
BTIBLOU MUO) 5.53555 Shee cadaeeetaas 1 
Buckeye Electric Co............. 19 
Buckeye Engine Co....... sis 

Bunnell@ Co:, J.) Hs... vse eee 9 
Burke Electric Co, .............- 8 
Burnley Battery & Mfg. Co..... 9 
Byllesby & Co., H. M....... ... 50 

Cc 

CO: C, Blectvie Oo: 2-<s00%0+00 

Camp 00. SIN s. : nie: sieceaisartercaie 

ACBTACH OM TR 5:08 4 s.asieraior sid. nse 50 
Cary Spring Works... ...:..00:: 21 
Central Electric Co.............. 7 
Century Electric Co............. 46 
Chase-Shawmut Co.............. 4 
Chicavo Baison'Co., «...oi6:6:0i/5.<6:0 0.2 45 


Chicago Fuse Wire & Mfg. Co. 


Chicago Insulated Wire Mtg. Co. 10 
Chicago & Northwestern Ry eueers 22 
Chicago Pneumatic Tool Co. ... 2,48 
Clement, Edward E.............. 50 


Collyer Insulated Wire & Cable Co. 56 
Columbia Incandescent Lamp Co. 

Connecticut Tel. & Elec. Co...... 6 
Copley Square Hotel 
Carson Wars, Ti. 10, 6.0.5 c0iciscss oesa 50 
Couch Co., S. H..... 54 
Crescent Insulated Wire & Cable 


Ost arsed ig testarsiete babe aieaeiare 56 
Crocker-Wheeler Co. ............ 8 
Crouse-HInds CO) .o3<.6 ssioscs ness 
Crowe Name Plate & Eng. Co.... 238 
Cutler-Hammer Mfg. Co.......... 8 
er KIO)... saase sec encatas Seam | 





Neat in appearance. 


SEND FOR BULLETIN 1037 


Fort Wayne Electric Works 


‘“Wood”’ Systems 
FORT WAYNE, INDIANA 


DEVINE CO. dS Picasa eebaca woe 
Dickinson Mis: Oo, . oo... esas: 
Diehl Mfg. Co.. 6 tered 
Dixon, Jos., Ceabible CO ssi nines 
DOG SO AY oo a sis os crs erestoat 
Dongan Instrument Co.......... 
Doubleday-Hill Electric Co...... 
Duncan Electric Mfg. Co........ 
DURCOR OG. OW 6 sede sicincwes 
| TTT | IES Va | |) ne an PR 
D. & W. Fuse Co 
Dwyer Machine Co.............. 


E 


ee peas Works. ee 


Economical Electric ahene COs. cc 
Edison Decorative & Miniature 

Lamp Department............. 
POIBON MER SCO rs ice dsasieie- ein eictaiers 
Eldredge Electric Mfg. Co....... 
Electric Appliance Co......... : 
Electric’ Cable OO... icc c55ti..5%r00 
Electric Controller & Supply Co. 
Electric Motor & Equipment Co.. 
Electric Storage Battery Co..... 
Electrical Equipment & SupplyCo. 
Electrical Testing Laboratories. .. 
Electrical Trades Exposition Co... 
Electro-Dynamic Co............. 
PICKTON MES. COs ooocs.c6 sce vei es 
Elm City Engineering Co..... 
Elwell-Parker Electric Co.. 
Emerson Electric Mfg. Co.. 

{mpire State Dry Battery Co.. 


(Continued on page 22.) 


Type UB 


Built entirely of iron. 
Wires leading from conduit reach the lamp through the hollow upright. 
The lamp, 


passing vehicles 


drops down close to the sidewalk, out of the way of 
and street cars. 
When equipped with our Sure Grip Pulley it is one of the safest of Mast Arms. 
Arms to meet any condition of service. 


28 
24 
48 
56 
10 


28 
50 


10 


22 








Mast Arms 


For Underground Construction 





See cut. 





F 
Bergus, GC0. WE eieksaccsses 50 
MOTE SHINO vere pis croclen eater neo ata aee 
Fort Wayne Electric Works..... 20 
POSGET, “ROTRHO Ay «i603 aie dsrtesies 50 
Freeman Electric Co., E. H....... 6 
Prench Battery COs :<. sce decease 24 
BO BRIER SMa Beware, sco ocrarereec metas 56 

G 
parton-Daniels’ COs. ccs<6scsde3s 22 
General Electric Co.............. 26,28 
General Storage Battery Co...... 28 
GRU OM atta o. arnirou nen 10 
Gillette, Vibber & Co............. 23 
Gillinder & Sons, Inc ............ 17 
Gleason, Jolin Wo.is.cccsenwieces 6 
Gordon Battery Co.. idee 
Gould Storage Battery, een t 
Green Fuel Economizer Co.. 22 

H 
Eraltbere. El. 5 sccesce cteee 50) 
Hamilton, James. «0. <606< cs ccc% 45 
Hanchett: Geo. 9 ...ceskeockcccws 50 
Hartford Time Switch Co........ 
Hart & Hegeman Mfg. Co. ...... 25 
EaeG MS. CO esis Jercloers soars isles 21 
Hatch Accumulator Co.......... 4 
Hemingray Glass Co............. 5 
Hill Blectrie'€o., W... Ss. disccs sos 21 
Holmes Fibre-Graphite Mfg. Co... 28 
Holophane Glass Co............. 
Holtzer-Cabot Electric Co., The.. 26 
Homer Commutator Co.........- 
Huabveil, HARVCY .<6:506.00-e0se0- 27,45 
Humphrey, Henry H... ........ 50 
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Established 1774 


JESSOP’S 
STEEL. 


For Tools, Dies, Magnets, Etc., 
also Crucible Sheet Steel 


Wm. Jessop & Sons (Lt.) 
Chief American Office 
91 JOHN STREET, NEW YORK 
Manufactory, SHEFFIELD, ENG. 









/ THE STAR 
SCREW ANCHOR 


With it get results without 
experimenting 














t 














Used by the most pf i 
Telephone and Electrical 





Companies 
Send for samples and prices 


STAR EXPANSION BOLT CO. / 


147-9 Cedar St., New York 









ECK 


DYNAMO 4x0 
MOTOR WORKS 


= TRADE MARE Belleville. N. J. 








Porcelain Enameled Shades 


Porcelain Enameled Shades for Arc Lamps. 


Porcelain Enameled Shades for Incandescent 
Lights. 


Porcelain Enameled Shades made to order for 
any purpose. 


WHEELER REFLECTOR Co. 


156 Pearl Street, Boston 1 























RMO-BLINK No. 5 
AN Alternately flashes two sets of 


\ lamps on either A. or D. current. 

— RRO 

Zs wit MOTORLESS ano NOISELESS 
A perfect flasher for many purposes. 

List price $4.50 Usual discounts 


Sit) ADVERTISING MIRRORGRAPH CO. 


— Hudson Ave. and Concord St. BROOKLYN, N. Y. 


Bu" 
. cnn? - 











The Original 


MOTOR- 


LESS 
FLASHER 


Al, Others 
are Imitations 





Automatically operates three 16, six 8, twelve 4-c.-p. 

lamps or less, on either direct or alternating current. 

[ridio-Platinum contacts, bie ra no attention and has nothing to get out of order. 

It saves current, can be regulated, and they are made to flash fast, medium or slow. 

Order a sample sent by mail on approvalat trade discount and give it a thorough test. 
In a metal box, LIST PRICE, $1.50 EACH. Liberal discount to the trade. 


C. 0. SCHNEIDER & co., Manufacturers, 84 E. Adams St., CHICAGO, ILL. 














CARY SPRING WORKS 


240 and 242 West 29th Street, New York City 


my, F , 
'@ “Sadieiees EXTENSION Manufacturers of 


OUND =, Wire and Springs 


COMPRESSION 





For Machinery, Motors, 
Clocks, Music Boxes and all 
kinds of Electrical Purposes 
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“Diamond 
Ouitches 
Trade <> 4x 


Chis Crade-Mark guarantees quality. 


Che Bart Mfy. Co., Gartford, Conn. 


New York Boston Chiragn Toronto, Ont. 
Benber San Francisco London, England 
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KNIFE SWITCHES OF EVERY DESCRIPTION 


WRITE FOR NEW CATALOGUE 


W. S. HILL ELECTRIC COMPANY NEW BEDFORD, MASS. 





50 of these Enameled 
Covers bring to you 


Offer Renewed 


Until July 1, 1907 =f 











ECan ae 


M.W. DUNTON & CO., Peowwence, k.. 
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tn the West should take advantage 
McCORMICK ||| “3 
1400 H.-P., 400 R. P. M., 160 feet head, driv- 
ing generator in power plant of the Cascade i * 
Water, Power and Light Company, British ciago & f North Western Ry. 
J Columbia. which reaches the famous 
Write for Catalogue if interested wee POWERS, 
OAL FIELDS, 
WE DESIGN AND BUILD TURBINES TO MEET REQUIREMENTS IRON ORE RANGES, 
HARD AND SOFT 
Ss. MORCAN SMITH Cco., YORK, PA., U. s. A. LUMBER DISTRICTS, 
Branch Office: 176 Federal Street, BOSTON, MASS. MINING DISTRICTS 
of the West and Northwest, end 
attords the best means of transpor- 
tation to the markets of the world, 
FOR FURTHER PARTICULARS APPLY TO 
ALPHABETICAL INDEX.—(Continued from page 20.) MARVIN HUCHITT, Jr, = E. D. ER:GHAM 
Freight Traffic Manager, Gen'l Freight Agent, 
” LU N D i N GEO. BONNELL, 
H M : eo neon Industria 1 Agent, 
Hunter Fan & Motor Co.......... 12 McMeen, Samuel G.............. 51 / NW513 CHICAGO. 
, Mershon; alpha: 6.0455 cae « 51 J 
oe ee 24 Michigan College of Mines....... 46 HIGH 
India Rubber & Gutta Perecha Miller, Kempster B ee ee ee ee ee 51 GRADE 
Snmulating ©0.......00:04s..005-- 10 Mitchell, W. E.G. ...........6. 45 ELECTRICAL 
Indiana Rubber & Insulated Wire Monarch Electric Mfg. Co....... 17 SP 
re reesicid se. Caren namin a ECIALTIES (iarton= aniels. 
Inventive Age Publishing Co.. 46 eee Hig SIN Ta Oso SEND FOR CATALOG 
Iron City Engineering Co........ 50 Morris Co., Elmer P.............. 48 Make Very Good 
g Z netl : THE LUNDIN ELECTRIC 
Morse. HAC Ws oes stewie ses 45 AND MACHINE Co. 
J <r MES I \G Lightning Arresters | 
fois gk oa 6, er 52 b 
Jessop & Sons, Wm........ ..... 21 N Catalogue 40-¥ Latest Iamue 
National Battery Co............. 50 Dent | 
National Garbon Co. .3..6:00.06%6. 7 e - Garton-Daniels Company 
Kellogs Switchboard & Supply National Conduit & Cable Co..... 1 Keokuk, lowa 
— . hese estanceiane “bse _ 45, 53 National Brake & Electric Co.... 14 AMERICAN 
Kelly, John F., Engineering Co.. 50 National India Rubber Co....... 10 
~pen.dg Bros. & G0....o0csccscne 45 National Stamping & Elec. Wks.. 45 STORAGE CELLS ARE THE BEST 
Keystone Electrical Instrument Co, 3 National Water-Wheel Governor eeiegeaasth cerita 
Kittield, Edward H.............. |) en eee ee eee AMERICAN BATTERY COMPANY 
Klein & Sons, Mathias.......... 7 New England Butt Co... ..... 10 173 So. Clinton St., Chicago, tt. : . sere Please 
Knowles & eetens Uae irene 51 New England Engineering Co.... 51 ESTABLISHED 1889 aii “Sieniien Wile Puaae. = | 
New Jersey Central Be Bevis... 
L New Process Raw Hide Co....... 56 
ee ee ee New York & Qhio Co...... .... 
La Fayette Electric Mfg. Co...--- 14 New York Cen. & Hud. Riv. R.K.. 49 
Leclanche Battery CRvciviccscn - aa Seta oo a Oo... Pi GREEN FUEL ECONOMIZER COMPANY 
Leeds & ——- ee SO ee ee eee eere . Sole builders of the Green Fuel Economizer in the United States. 
Leffel & ae A 23 Fans, Blowers and Exhausters, Steam Heating Coils and the Green - 
Leg wett, Wi. Wace ceasseess sis 7 o Heater. Heating and Ventilating p elincenr Send for Book “ER” 
Locke dl Mig. Co......... 5 ——— “on veeees givchereenneni’ eh Fuel Economy and Fan Catalog. 
Lombard Governor Co........... 22 VUlds Gas Power Co............. e 
Lundin Electric & Machine Co.... 22 Oneida Community, Ltd......... GREEN FUEL ECONOMIZER CO. MATTEAWAN, N. Y. 
Gyndon, LAMA? « ..005:0005:0%5 66: . 51 Osburn Flexible Conduit Co..... 56 
Ostrander, We BR: 6 Cos io c.045s 54 
M Otto Gas Engine Works......... 46 one 
Machado & Roller............... ~ 
Macon-Evans Varnish Co........ 28 P EM ERS O N FAN & 
Manhattan Electrical Supply Co.. 48 Paiste Co., H. T.................. 28 
Marine Engine & Machine Co.... 47 Partrick, Carter & Wilkins Co... FOR AGTRREATING CURRENTS 
Marion Insulated Wire & Rubber Peru Electric Mfg. Co............ NEW 1906 DESK AND CEILING STYLES 
ODinsiasctireawarxxewaweneeansers 10) Phosnix: Glass 00... .ss064605%..0 1 sanenalpeonpasiaaied 
RIAPRUDN WI oiossce aes: hanncue 46 Phelps Co........ saint loa aheeaaar 1 THE EMERSON ELECTRIC MFG. CO. - - ST. LOUIS, "9 
McCandless & Co., II. W........ 48. Phillips, Eugene F..... .... ... 1 EASTERN OFFICE AND WAREHOUSE, 136 LIBERTY St., NEW YORK CITY 
Small Alternating and Direct-Current Power Motors 


(Continued on page 223) 
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Water Wheel Governors 

95% of the high grade water power 
plants in the UNITED STATES, 
CANADA and SOUTH AMERICA 
are being governed by OUR 
machines. 

WRITE FOR PRINTED MATTER 

The Lombard Governor Co. 





Ashland, Mass. 








cessful use on power and lighting 


A WATER WHEEL 


GOVERNOR 


must govern or it is worse than 
useless. Hundreds of our Com- 
pensating Governors are in suc- 


plants. They must be good. 


Let us send you our catalogue 


WOODWARD GOVERNOR CO. 


656 Race St., ROCKFORD, ILL. 
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SEND FOR NEW DISCOUNTS Th 8 
Pendant Switch 


Will 





take either reinforced or 
regular cord. Interchangeable 
bushing furnished with it. Im- 
possible to burn out on rated 
capacity. No side screws to 
get lost. Absolutely fool proof. 
No side buttons to break off. 
For Arc Lights— better than Ceil- 
ing Switch, 1-4 the cost. 


THE SARCO CO. 


906 Sixth Ave.. New York 








CUT FULL SIZE 
LIST PRICE, 80 CENTS 











MANUFACTURED BY 


PAT. AUG. 1, 1905 


GILLETTE, VIBBER & CO. 










Have you tried the G. V. 
pipe cap for covering the out- 
door end of service pipe 
carrying any number of elec- 
tric wires? If not, write for 
sample, 


Carried 


in 


inches. 


For sale by jobbers. 
stock 
from 3-2 inch to 3 


New London, Conn. 



















THE ONLY MANUFACTURERS 
ON EARTH OF 
NAME PLATES EXCLUSIVELY 


eR 
SEND FOR CATALOGUE AND PRICES. 














BIJUR 


is Simple, Powerful and Sensitive. 
Voltage. Maintains Close Regulation. 


GENERAL STORAGE BATTERY COMPANY 


General Offices: 42 Broadway, N. Y. 


HICH- 
DUTY 


Works: Boonton, N. J. 


The Bijur Regulator 


Accurately Controls the Booster 




















COMMUTATOR INSURANCE 


__That’s what we offer, for there’s no friction or wear 
with these brushes. 

Being 90% pure graphite insures low resistance, no 

sparking under varying load, longer wear and no greasing. 


AMANTOAN 
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P Ss 
Phillips Insulated Wire Co. ...... 56 Safety Insulated Wire & Cable Co.. 


Phosphor-Bronze Smelting Co.... 48 St. Marys Incandescent Lamp 
Pignolet, OWS Mee Soe os.c0cen et 6 COe och Sewube tern atlywanetowe 17 
Platt Irom Works Co... ....c00<2% 47 Samson Cordage Works.......... 
Prentiss Clock Improvement Co.. 46 Sangamo Electric Co........ 
DARE CO 5 oc ces ceceensec< os 
Q Sawyer-Man Electric Co .. . . 
Queen & Co: Inew.. c.i.c0. 28 Schneider & Co., C. O............ 
SENG. Wee Eby oc dens ecccncnsewns 
R Schwerdtle Stamp Co............ 
Rail Joint Company............ 15,48 Sears, Henry De... is ccescccccss 
Reed Electrical Cordage Co....... 28 Shelby Electric Co. een ese keene 
Reed, Warren B 51 Shelton Electric Co.............-. 
is i aaa aaa Shepherd Engineering Co........ 
Reisinger, UL... cece neo co 13 Siggers @Sicgers........ 2055.6... 
Robbins & Myers Co............ 13 Simplex Electrical Co......- 2.0: 
Detorision te Meta: Semce. 1, Simplex Electric Heating Co. .... 
é Hate = age aa Smith Company, S. Morgan...... 
Roche Dry Battery Co., Wm..... Smith Storage Battery Co......... 
RochesterMachine Tool Wks.,Ltd 46 Southern Mills................... 
Roc! {sland Battery Co.......... 12 Southern Railway............... 
Roebling’s Sons Co.. John A 56 Splitdorf Laboratory...... ...... 
Roh actaneay eae ES Sprague Electric Co............... 
torssler Hasslacher Chemical Co 48 Standard Chemical Co............ 
Rose Polytechnic Institute....... 46 Standard Electrical Mfg. Co...... 


10 


46 
46 
48 
28 

6 
18 


ae 
Standard Paint Co... . 2.6.2... 
Standard Underground Cable Co.. 
Standard Varnish Works.......... 
Standard Vitrified Conduit Co.... 
Stanley-G. I. Electric Mfg. Co.... 
Stanley & Patterson............. 
Stanton, Le Roy W.............. 
Star Expansion Bolt Co 
Sterling Electrical Mfg. Co. .... 
Stewart Electric Co., Frank H... 
Stirling Consolidated Boiler Co... 
Stow Manufacturing Co.......... 
Stromberg-Carlson Telephone 
Mfg. Co. 
Stuart-Howland Co....... 


Technical Press Association...... 
Townsend, Fitzhugh 
Tray Plate Battery Co........... 
Triumph Electric Co............. 
Trumbull Electric Mfg.Co.... 


Van Nostrand Company, D....... 


(Continued on page 24.) 
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ON 


Ww 

Wagner Electric Mfg. Cu......... 
Wanted << cecccseineane 

War Department... ................ 
Warren Electric & Specialty Co... 
Waterbury & Company.......... 
Watertown Engine Co........... 
Wesco Supply Co... ......... 6000 
Western Electric Co.............. 


Westinghouse Electric & Manu- 
PROCQIMINGE ON ov d ccaccatns a: 


Westinghouse Machine Co........ 
Weston Electrical Instrument Co.. 
Wheeler ReflectorCo........... va 
WHINE Con, FP. Qos. cc ceccs ccc: 
Whitney Electrical Inst. Co...... 
Willard Storage Battery Co.. .... 
Wirt Bieetnie Co... «5. cc ce cccus 
Woodward Governor Co.......... 


¥ 
Yost Electric Mfg. Co............ 











SAMSON TURBINE 





209.7 ** 
208.9 


HIGH HEADS. 


GATEAGES. 


Gateage Speed H.-P. 
1-2 400 r.p.m. 1038 
3-4 4aoo ‘ss * 1560 


Full 9 

These results have never been equaled by any other turbine of the Horizontal Shaft Design, operating under equally 
The test was made AFTER TURBINES WERE INSTALLED, direct coupled to Generators. 
Francis’ weirs and formule for discharge were used. The original test reports on file at our offices. These 
turbines are all fitted with our SAMSON BALANCED GATES. 


“<a = 1677 


Generator Efficiency 
95.20 


96.50 


The illustration shows the large NIAGARA design, HORIZONTAL SHAFT TURBINES recently installed by us 
for the TELLURIDE POWER TRANSMISSION CO., power station, Logan, Utah. Tests conducted by competent 
engineers developed as follows: 


Turbine Efficiency 
73.80 per cent 
33 59 x4 oe 


80.57 “ 


ner cent 


Note especially the UNIFORM SPEED AT ALL 














JAM ES LEFFEL & CO., No. 309 Lagonda St. SPRINGFIELD, OHIO, U. S. A. 
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Electric Current for 
$ ki gas and gasolene 
par ing engines, operating 
X-ray coils, heating caute 
wires, lighting miniature 
lamps, or experimental work 
~ is supplied cheapest by the 
Edison Primary Cell. nter- 
; mre Hrveclir ny information in 
Thoma» Q. Edinen. our Battery Book “ER,” sent 
free. 
Edison Manufacturing Company 
akeside Ave., Urange, N. d. 
31 Union 8q., New York 304 Wabash Ave., Chicago 
25 Clerkenwell Road, London,E, €. (2) 














ELECTRICAL snootuer 
INDUSTRIES ## 


OFFERED 


LOCATIONS 


WITH 
Satisfactory Inducements 
Favorable Freight Rates 
Good Labor Conditions 
Healthful Communities 


ON THE LINES OF 


THE ILLINOIS CENTRAL R. R. 
YAZOO & MISSISSIPPI 
VALLEY R. R. 


For full information and descriptive pam- 
phiet, address 


J. C. CLAIR 
industrial Commissioner 











1 Park Row, CHICACO, iL. 





WHEN ADDRESSING ADVERTISERS PLEASE 
MENTION THIS PAPER 














likewise. 





The representatives 


You read this announcement. 


There are many thousands who do 


Your advertisement in the ELEcTRICAL 
_ Review will also be read. 


of all branches 


of electrical engineering read the 
EvLectricaL REVIEw. 
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CLASSIFIED INDEX—(Continued from page 23) 


ADJUSTERS 

Morse, Frank W. 
Atr-CoMPRESSORS 

Allis-Chalmers Co. 

Emerson Electric Mfg. Co 

National Electric Co. 

Platt [ron Works Co. 
ALARMS, BURGLAR 

Partrick, Carter & Wilkins Co. 
ALARMS, Hico AND Low 

Partrick, Carter & Wilkins Co. 
ALARMS FIRE 

Partrick, Carter & Wilkins Co. 
ALTERNATORS 

Allis-Chalmers Co. 

Crocker-W heeler Co. 

Fort Wayne Electric Works 

General Electric Co. 

National Electric Co. 

Wesco Supply Co. 


Westinghouse Electric & Mfg. Co. 


ANCHORS, GUY 
Doubleday-Hill Electric Co. 
ANNU SCLATORS 
Doubleday -Hill Electric Co. 
Electric Appliance Co. 
Partrick, Carter & Wilkins 
Stanley & Patterson 
W. R. Ostrander & Co. 
Wesco Supply Co. 
ARCHITECTURAL ENGINEERS 
Dodge & Day 
ASBESTOs 
Jobns-Manvilte Co., H. W. 
ATTACHMENT PLUGS 
Hubbell, Harvey 
BATTERY JARS 
John Maddock & Sons 
BATTERIES, PRIMARY 
Bunnell & Co., J. H. 
Burnley Battery Co. 
Doubleday-Hill Electric Co. 
Eastern Carbon Works 
Edison Mfg. Co. 
Electric Motor & Equipment Co 
Empire State Dry Battery Co. 
French Battery Co. 
Gordon Battery Co. 
Lawrence Electric Co., F. D. 
Leclanche Battery Co. 
Manhattan Electrical Supply Co. 
Rock Island Battery Co. 
Wesco Supply Co. 
BATTERIES, STORAGE 
American Battery Co. 
Chicago Pneumatic Tool Co. 
Doubleday-Hill Electric Co. 
Electric Storage Battery Co. 
General Storage Battery Co. 
Gould Storage Battery Co. 
Hatch Accumulator Co. 
National Battery Co. 
New England Motor Co. 
Smith Storage Battery Co. 
Tray Plate Battery Co. 
Willard Storage Battery Co. 
BELLS 
Manhattan Electrical Supply Co. 
Ostrander & Co., W. R. 
Partrick, Carter & Wilkins Co. 
Viaduct Mfg. Co. 
Wesco Supply Co. 
BELT DRESSING 
Dixon Crucible Co., Joseph 
BLOWERS 
Emerson Electric Mfg. Co. 
Green Fuel Economizer Co. 
BoILERS 
Babcock & Wilcox Co., The 
Morgan Smith Co., 8. 
Platt Iron Works Co. 
Stirling Consolidated Boiler Co. 


Westinghouse, Church, Kerr & Co. 


Botts, EXPANSION AND TOGGLE 
Star Expansion Bolt Co. 
Books, TECHNICAL 
Electrical Review Pub. Co. 
Van Nostrand Co., D. 
BoosTERSs 
Allis-Chalmers Co. 
Crocker-Wheeler Co. 
National Electric Co. 
BRIDGES 
American Bridge Co. 


BripLE RINGS 
Barron & Co., Jas. 8. 

BrusHEs, DyNAMO 
Eastern Carbon Works 

BrUusHEs, DYNAMO 
Holmes Fibre Graphite Co. 
Le Valley Vite Carbon Brush Co 
Wirt Electric Co. 

BUSHINGS 
Bossert Electric Construction Co 

CABLE HANGERS 
Barron & Co., Jas. 8. 
Jchns-Manville Co , H. W. 
Standard Underground Cable ( 

CaBLE MACHINERY 
Aiton Machine Co. 

CABLING MACHINES 
New England Butt Co. 

CAPS FOR PIPES 
Gillette, Vibber & Co. 

Cak HEATERS, ELECTRIC 
Johns-Manville Co., H. W. 
Simplex Electric Heating Co. 

CARBONS 
Eastern Carbon Works 
National Carbon Co, 
Reisinger, Hugo 

CASTINGS 
National Electric Co. 

New England Butt Co. 
Phosphor-Bronze Smelting Co., [td 

CATALOGUES 
W. F. Leggett 

CHAINS, FOR SusPESDING ARC Lamps 
Oneida Community, Ltd. 

Crrcurt-BREAKERS 
Cutler-Hammer Mfg. Co. 
Cutter Electrical Mfg. Co. 
Doubleday-Hill Electric Co. 
Fort Wavne Electric Work: 
General Electric Co. 

Wesco Supply Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 

CLEANERS, INCANDESCENT LAMPS 
Morse, Frank W. 

CLEATS 
Blake Signal & Mfg. Co. 

CLIMBERS 
Klein & Sons, Mathias 

CLorHEs LOCKERS 
Darby & Sons, Edward 

CLUSTERS 
Benjamin Electric Mfg. Co. 
Hubbell, Harvey 
lL. PB. Prink 

CoaL-HANDLING MACHINERY 
Jeffrey Mfg. Co., The 

Coat Mining MACHINERY 
Allis-Chalmers Co. 

General Electric Co. 
Jeffrey Mfg. Co., The 
Westinghouse Electric & Mfg. Co 

Corns, INDUCTION 
W. R. Ostrander & Co. 

CoLorina ComPpouNnD 
Signaloid Chemical Works 

COMMUTATORS 
Homer Commutator Co. 

COMMUTATOR LUBRICANT 
Allen & Co, L. B. 

Atlantic Mfg. Co. 
Dixon Crucible Co., Jos. 

CONDENSERS, ELECTRIC 
Marshall, William 

CONDENSERS, STEAM 
Allis-Chalmers Co. 

Platt Iron Works Co. 

ConDUITS 
American Circular Loom Co. 
American Conduit Co. 
American Conduit Mfg. Co. 
American Vitrified Conduit Co. 
Camp Co., H. B. : 
Doubleday-Hill Electric Co. 
Gest, G. M. 

National Conduit & Cable Co. 
Osburn Flexible Conduit Co. 
Sprague Electric Co. 

Conpuit Rops 
Barron & Co., Jas. 8. . 
Doubleday-Hill Electric Co. 


(Continued on page 25) 
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No. 202 SWITCH WITH PLATE 
REMOVED 











No Argument Needed 
to Sell 


H & H and Hart 
Switches 


They sell on their merits and long-standing 
reputation for service, quality, durability 
and neatness of appearance— Catalog E. 





ELECTRICAL REVIEW 





The Most Powerful Argument in the World 


Wouldn’t Sell a Poor Switch 


What’s the use trying to sell your customers an 
line of switches because they 
Such policy only tends to produce dissatisfied cus- 
tomers and this means loss of future business and 
What you want is the best switches 
—switches that last twice as lo» g as imita- 
tions and protect your reputation as well. 








inferior 


reneat orders. 
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le ra " x Wn, y Y 
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92 | nion Place ‘ 





Hartford, Conn. 








are cheap 











FLUSH SWITCH COMPLETE WITH 
No. 1 PLATE 














CONSTRUCTION 
New England Engineering Co. 
White & Co., J. G. 


CONSTRUCTION SUPPLIES 
Barron & Co., Jas. 8. 
Brady, T. H 


CONTROLLERS 

y Allis-Chalmers Co. 

( Bullock Electric Mfg. Co. t 
Crocker-Wheeler Co. 
Cutler-Hammer Mfg. Co. 
Electric Controller & Supply Co. 
Simplex Electric Heating Co. 
Ward Leonard Electric Co. 

Wirt Electric Co. 


CONVERTERS 
Cooper Hewitt Electric Co. 


CoRD AND RoPE 
Reed Electrical Cordage Co. 
Samson Cordage Works 

Cross-ARMS, BRACKETS, Pins, TIEs, 
CLIMBERS, Etc. 

Central Electric Co. 

Doubleday-Hill Electric Co. 

Klein & Son, Mathias 


CURRENT TAPS 
Hubbell, Harvey 


DIMMERS 
Cutler-Hammer Mfg. Co. 
Wirt Electric Co. 


Direct Moror Drive FOR PLANERS 
The Electric Controller & Supply Co. 


Drytna MACHINERY 
Aiton Machine Co. 
Devine, Joseph P. 


DYNAMOS AND MorTors 
§ Allis-Chalmers Co. 
( Bullock Electric Mfg. Co. t 
American Enyine Co, 
Burke Electric Co. 
C. & C. Electric Co. 
Central Electric Co. 
Century Electric Co. 
Crocker- Wheeler Co. 


CLASSIFIED INDEX—(Continued from page 24) 


DyNAmos AND Motors. 
Daytou Electrical Mfg. Co. 
Dayton Fan & Motor Co 
Diehl Mfg. Co. 
Doubleday-Hill Electric Co. 
Eck Dynamo & Motor Works 
Electro Dynamic Co. 
Elektron Mig. Co. 
"ilwell-Parker Electric Co. 


Emerson Electric Manufacturing Co. 


Fort Wayne Electric Works 
General Electric Co. 

Jeffrey Mfg. Co. 

Muralt & Co. 

National Electric Co. 

New England Motor Co. 
Novelty Electric Co. 

Peerless Electric Co. 

Robbins & Myers Co. 

Sprazue Electric Co. 
Stanley-G. 1. Electric Mfg. Co. 
Stow Mfg. Uo. 

Triumph Electric Co. 

Wagner Electric Mfg. Co. 
Wesco Supply Co. 

Western Electric Co. 
Westinghouse Electric & Mfg. Co 


ELEcTRic ARC WELDERS 


The Electric Controller & Supply Co. 


ELEcTRIC COOKING APPARATUS 
Doubleday-Hill Electric Co. 
Simplex Electric Heating Co. 

ELECTRICAL DECORATIONS 
Doubieday-Hill Electric Co 
Electric Motor & Equipment Co. 

Evectric DRILLs. 

Chicago Pneumatic ‘Tool Co. 

ELEectRIC LIGHTERS 
Stanley & Patterson 

ELECTRIC LOCOMOTIVES 
General Electric Co. 

Jeffrey Mfg. Co., The 
Westinghouse Electric & Mfg. Co. 

ELECTRIC SOLDERING IRONS 
American Electrical Heater Co. 
Simplex Electrical Co. 
American Electrical Supply Co. 


ELECTRICAL SUPPLIES 
Barron & Co., Jas. 5. 
Bates, Putnam A. 

Central Electric Co. 
Chase-Shawmut Co. 
Doubleday-Hill Electric Co. 


Electrical Equipment & Supply Co. 


Electric Appliance Co. 

Electric Motor & Equipment Co. 

General Electric (o. 

Lawrence Electric Co., F. D. 

Manhattan Electrical Supply Co 

Novelty E Ee Co. 

Paiste Co., H. 

Partrick, C ote & Wilkins. 

sarco Co. 

Stanley & Patterson 

Stewart Electric Co., 

Wesco Supply Co. 

Weston Electrical Instrument Co. 
ELECTROMAGNETS 

Devine, Jos. P. 

Splitdorf Laboratories 

Underhill, Chas. R. 

Western Electric Co. 

Westinghouse Electric & Mfg. Co. 
ELEVATING 

ERY 

Jeffrey Mfg. Co. 
ENGINES, Gas AND OIL 

Allis-Chalmers Co. 

American Diesel Engine Co. 

De La Vergoe Machine Co. 

Olds Gas Power Co. 

Otto Gas Engine Works 

Shepherd Engineering Co. 

Watertown Engine Co. 

Westinghouse Machine Co. 
ENGINES, STEAM 

Allis-Chalmers Co. 

American Engine Co, 

Ball Engine Co. 

Buckeye Engine Co. 

Rochester Machine Tool Works 

Westinghouse Machine Co. 
ENGINEERS AND CONTRACTORS 

Ahim, C. E. F. 

Arnold Co., The 

Bates, Putnam A. 


Frank H. 


(Continued on page 27) 


AND CONVEYING MACHIN- 


ENGINEERS AND CONTRACTORS 
Bradley & Sons, Chas. $ 
Byllesby & Co., H. M. 
Carichoff, E. R. 

Clement, Edward E. 
Corson, Wm. R. C. 
Darlington, F. W. 

Dodge & Day 
Fergus & Co., W. L. 

Foster, Horatio A. 

Hallberg, J. H. 

Hanchett, George T. 
Humphrey, Henry H. 

Tron City Engineering Co. 
Kelly Engineering Co., Jobu F 
Kittield, Edward H. 

Knowles & Broadnax 
Lyndon, Lamar 

Mershon, Ralph D. 

Muralt & Co. 

New England Engiueering Co 
Patrick Co., R. M. 

Schott, W. H. 

Stanton, Le Roy W. 
Townsend, Fitzhugh 

White & Co., J. G. 
Wilmerding, C. H. 


Fans AND Fan Motors 
Bates & Bro. Co., D. L. 
Central Electric Co. 
Century Electric Co. 
Colonial Fan & Motor Co. 
Dayton Fan & Motor Co. 
Dieh] Mfg. Co. 
Doubleday-Hili Electric Co. 
Electric Motor & Equipment Co. 
Emerson Electric Manufacturing Co. 
Fort Wayne Electric Works 
General Electric Co. 
Green Fuel Economizer Co. 
Hunter Fan & Motor Co. 
Peerless Electric Co. 
Robbins & Myers Co. 
Sprague Electric Co. 
Stanley & Patterson 
Wesco Supply Co. 
Western Electric Co. 
Westinghouse Electric & Mfg.Co. 
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General Electric Company 


Gc. &. Enclosed Fuses 


National Electric Code Standard 
Absolutely Safe Most Accurate 


3 3 














« s-30AmD. 


abe 
ewe Oa 








401-000 Amp. 













201-400 Arop. 


/0/-200 Amp. 





- 401-200 Amp. 


rea ~ 
bags ‘ 






" O1100 Amp. 


3-60 a ; 


~ ' 
J-30 Amp; 








401-600 Amp. 


















‘i HOS 


The Rolled Ribbon Enclosed Fuse 


The General Electric Company has brought out a new form of 
| 
} 













fusible element for fuses of 100 amperes and greater capacity at 
600 volts pressure. Fuses of this class are made of very thin 
ribbon metal rolled on an asbestos core with a layer of asbestos 
ribbon in multiple, so that the fusible element is divided. Sections 
at the center of the ribbon are cut out so as to insure the breaking 
of the strip at the center when the fuse blows. 
























New York Office: Principal Office: Sales Offices in 
Schenectady, N. Y. all Large Cities. 






44 Broad Street. 

















ARE OF THE MULTI-POLAR FORM FROM 5 H.-P. UP 


THE STOW MULTI-SPEED MOTORS ARE 


NOT LARCER THAN STANDARD MOTORS OF THE SAME H.-P. AND 
MINIMUM SPEED AS BUILT BY THE LEADING COMPANIES, WHILE THE 
RANCE OF SPEED THROUCH WHICH THEY CARRY THEIR FULL LOAD 
18 FOUR TIMES AS CREAT. THEY WILL CARRY THEIR FULL LOAD AT 
ALL SPEEDS WITHIN THEIR RANCE WITHOUT SPARKING WITH AN 
EFFICIENCY PRACTICALLY AS HICH AT ONE SPEED AS ANOTHER. 
THESE RESULTS ARE ARRIVED AT WITHOUT USE OF RHEOSTATS OR 
CONTROLLERS, AND WITH ONLY ONE VOLTACE APPLIED. 


Bullt in open, semi-enciosed, and fully enclosed types. Specially: 
adapted to driving individual machine tools. Send for our 
Bulletin No. S52 showing motors In operation. 


STOW MFC. CO., - - BINCHAMTON, N. Y. 


NEW YORK, 136 LIBERTY STREET 


















General European Agents, SELIC SONNENTHAL & CO., 85 Queen Victoria St., London, Eng 





HOLTZER-CABOT GENERATORS 


will give you ENTIRE SATISFACTION 








@. Best of materials and workmanship. 

CG, Equipped with self-contained platinum-pointed springs. 

@, Magnets are uniform, permanent and rust-proof. 

G@, H-C Monogram on each magnet as a guarantee of quality. 
Specify H-C Generators—they are not liable to get out of order. 





Write for Publications and Prices. 


C= e CHICAGO OFFICE 
| mace sess. The Holtzer-Cabot Electric Co 
395 and 397 
FOUR-BAR BRIDGING GENERATOR BROOKLINE, MASS. e ™ a 0 © Dearborn Street 
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American Bridge Company 


of New York 





Structural Steel for Every Purpose 





Annual Capacity 700,000 Tons 








General Offices 


42 Broadway, NEW YORK 
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Chandelier Plug 


HUBBELL 


Separable Attachment Plug 
Made in Sixteen Styles 





Side Wall Plug 


All Interchangeable 
Regular Chandelier, Side Wall and Flush 


No Twisted Cord 


No Exposed Contacts 


Write for Descriptive Literature 


Harvey Hubbell, Inc. ; 


Main Office: BRIDGEPORT, CONN. 


NEW YORK 


CHICAGO 


SAN FRANCISCO 











FEED 
KIERS 
Platt Iron Works Co. 


FLEXIBLE COUPLINGS FOR SHAFTS 


The Electric Controller & Supply Co. 


FIX7URES (ELECTRIC) 
Benjamin Electric Mfg. Co. 
Morse, Frank W. 
FLASHERS 
Advertising Mirrorgraph Co. 
Electric Motor & Equipment Co. 
Reynolds Dull Flasher Co. 
Schneider & Co., C. O. 
FLEXIBLE SHAFTING 
Stow Mfg. Co. 


Furr ECONOMIZERS 

Green Fuel Economizer Co. 
Fusi 

Chase-Shawmut Co. 

Chicago Fuse Wire & Mfg. Co. 

D & W Fuse Co. 

Geveral Electric Co. 

Jo ins-Manville Co., H. W. 

Lie wrence Electric Co., F. D. 
Fuser BLocks 

Pera Electric Mfg. Co. 


GEALS 
New Process Raw Hide Co. 
GEN RATORS 
§ Ajlis-Chalmers Co. t 
( Pullock Electric Mfg. Co. 


Crocker-Wheeler Co. 
GLobes, SHaDEs, Ere. 

Frink, I, P, 

Gillinder & Sons, Inc. 

Holophane Glass Co. 

Phenix Glass Co. 

Wheeler Reflector Co. 
GRAPHITE 

Dixon Crucible Co., Jos. 


Utatine APPARATUS 
American Electric Heater Co. 





WaTER HEATERS AND PuRI- 


CLASSIFIED INDEX—(Continued from page 25) 


HeATING APPARATUS 
Simplex Electric Heater Co. 


HoristinG MACHINERY 
Allis-Chalmers Co. 
Jeffrey Mfg. Co. 


HYDRAULIC MACHINERY 
Aiton Machine Co. 
Allis-Chalmers Co. 


IMPREGNATING APPARATUS 
Devine, Joseph P. 


INSTRUMENTS 
American Instrument Co. 
Atwater-Kent Mfg. Co. 
Biddle, Jas. G. 
Bristol Co. 
Bullock Electric Mfg. Co. 
Cutter Electrical Mfg. Co. 
Dongan Instrument Co. 
Doubleday-Hill Electric Co. 
Duncan Electric Mfg. Co. 
Eldredge Electric Mfg. Co. 
Fort Wayne Electric Works 
General Electric Co. 
Keystone Electrical Instrument Co. 
Leeds & Northrup Co. 
Machado & Roller 
National Stamping & Electric Works 
Pignolet, Louis M. 
Queen & Co., Inc. 
Sangamo Electric Co. 
Simplex Co. 
Stanley-G. I. Electric Mfg. Co. 
Wagner Electric Mfg. Co. 
Wesco Supply Co. 
Westinghouse Electric & Mfg. Co. 
Weston Electrical Instrument Co. 


INSULATING MACHINERY 
Aiton Machine Co. 
American Insulating Machinery Co. 
New England Butt Co. 


INSULATORS AND INSULATING MATERIAL 
American Vulcanized Fibre Co. 
Doubleday-Hill Electric Co. 

Elm City Engineering Co. 


INSULATORS AND INSULATING MATERIAL 
Dunton & Co., M. W. 
General Electric Co. 
Hemingray Glass Co. 
Johns-Manville Co., H. W. 
Locke Insulator Mfg. Co. 
Macon-Evans Varnish Co. 
Mitchell, W. E. G. 
Okonite Co. 
Standard Paint Co. 
Standard Underground Cable Co. 
Standard Varnish Co. 


[IR1pIO PLATINUM, WIRE AND SHEET 
Baker & Co., Inc. 


Iron CASTINGS 
Aiton Machine Co. 


JUNCTION BoxEs 


Bossert Electric Construction Co. 
D & W Fuse Co. 


LAMP GUARDS 
Morse, Frank W. 


LAMP-MAKING MACHINERY 
Dwyer Machine Co. 


LAMPS, ARC 
Adams-Bagnall Electric Co. 
American Arc Lamp Co. 
Bissell Co., The F. 
Doubleday-Hi}l Electric Co. 
Fort Wayue Electric Works 
General Electric Co. 
Jandus Electric Co. 
Stanley-G. I. Electric Mfg. Co. 
Warner Arc Lamp Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


LAMpPs, DECORATIVE 


Central Electric Co. 
Edison Deco.&Miniature Lamp Dept. 
Solar Electric Co. 


Lamps, E.ectric, Cooper HEwitT 
Cooper Hewitt Electric Co. 


(Continued on page 52) 


LAMPs, INCANDESCENT 

Banner Electric Co. 

Brilliant Electric Co. 

Buckeye Electric Co. 

Central Electric Co. 

Columbia Incandescent Lamp Co. 

Doubleday-Hill Electric Co. 

Downward Light Electric Co. 

Dwyer Machine Co. 

Fort Wayne Electric Works 

General Electric Co. 

New York & Ohio Co. 

Phelps Co. 

St. Marys Incandescent Lamp Co. 

Sawyer-Man Electric Co. 

Shelby Electric Co. 

Standard Electric Mfg. Co. 

Sterling Electric Mfg. Co. 

Warren Electric & Specialty Co. 

Wesco Supply Co. 

Western Electric Co. 

Westinghouse Electric & Mfg. Co. 
LirTING MAGNETS 

The Electric Controller & Supply Co 
LIGHTNING ARRESTERS 

D & W Fuse Co. 

Garton-Daniels Co. 

General Electric Co. 

Stanley-G. I. Electric Mfg. Co. 

Westinghouse Electric & Mfg. Co. 
LIGHTING PLANTS 

Allis-Chalmers Co. 

Crocker- Wheeler Co. 

Doubleday-Hill Electric Co 

Fort Wayne Electric Works 

General Electric Co. 

National Electric Co. 

Stanley & Patteison 

Western Electric Co. 

Westinghouse Electric & Mfg. Co. 
LUBRICATING COMPONENTS 

Atlantic Mfg. Co. 
MACHINE TooLs AND MACHINERY 

Allis-Chalmers Co. 

Jeffrey Mfg. Co. 

New England Butt Co 
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resistance wires to specifica- 
tions; protective fuses for small 
currents; ignition fuses for tor- 
pedo and mining operations; 
special forms for wireless teleg- 
raphy; all forms of electrical 











GRAND PRIZE 


Universal Exposition 
St. Louis, 1904 
GOLD MEDAL—Lewis & Clark Centen- 
nial Exposition, Portland, Ore.—1905 


BAKER & COMPANY, INC. 


C. 0. BAKER, Pres. C. W. BAKER, Vice-Pres. 
408-414 N. J. R. R. Ave., Newark, N. J. 
NEW YORK OFFICE, 120 LIBERTY STREET 














oO 


Attractive appearance. 


all requirements. 





REAL COMFORT FOR DEALERS AND USERS 


prague f lectric (ompany 


LUNDELL ELECTRIC FANS For 1906 


Experience is a good teacher, and experience has taught the public to buy our fans for the 


following reasons: 
1. Small consumption of current. 
2. Perfection of design. 
3. Thoroughness of construction. 
4. Durability. 
5. Quiet running. 


Write for our new Catalogue No. 3126, which describes various types of Fans—sufficient to mect 


General Offices: 527-531 West 34th Street, New York City 
BRANCH OFFICES IN PRINCIPAL CITIES 


Manufacturer of 








QUEEN INSTRUMENTS 


The Queen Acine Portable Testing 





Set is an instrument widely used by 
Telephone, Electric Manufacturing 
and Electric Light and Power Com- 
panies for making the various tests 
they find necessary. It might help 
you. Circular 366, with colored dia- 
grams, gives all the details. This or 


any other of our numerous catalogues 





sent free. 








Cable Testing Apparatus. Tachometers, Photometers 
Electrical and Scientific Instruments 


QUEEN & CO., Inc. ure fins tes See 


KALAMO INSULATED 


GREEK FOR REED WIRES 


Ask us to quote prices 
on our annunciator wires 


THE REED ELECTRICAL CORDAGE CO., Inc. 
SYRACUSE, N. Y. 


THOMAS S. REED, President ROBERT E. BENJAMIN, Secretary 














PHOTOMETERS||IK EF S C 


for the Station. Laboratory. 











Factory and Salesman Eve ng Electrical 
(7 Types) 
DWYER MACHINE COMPANY | | Electrical Equipment & Supply Co. 
LYNN, MASS. 341 Second Ave., PITTSBURG, PA. 





- Pushin Attach- 
Paiste 40 ‘ ment Plug 


fastens to socket by being simply pushed into same. The 
ny solution of that troublesome cord-twisting. Brass cap 

as double bushing for use with either Standard or Re-inforved 
lamp cord. Write now for free sample and prices 


H. T. PAISTE CO., Philadelphia, Pa. 


NEW YORK BOSTON CHICAGO 
“The Leading Specialty Manufacturers.” 





Cat. No. 401 

















We INSULATING BLACK 


A black, quick-drying protective varnish for Telephone, 
Telegraph, Electric Light and Signal Systems. 
Not affected by heat or cold. Resists water and never 
becomes brittle or cracks off. Adheres to wood or metal. 
Ask your dealer, or write 

NEW YORK 


STANDARD VARNISH WORKS, cuckoo, “CONDON 





ARMATURES AND FIELDS 


When treated with our Black Baking Insulating Compound 
‘“ELECTROLAC” are unaffected by Oil or Water, consequently they 
remain permanently insulated. Send for Samples. 

MACON-EVANS VARNISH COMPANY 
Pittsburgh, Pa. Chicago, It). 














LET EDISON LAMPS 
DO YOUR LIGHTING 


They cost less than 
all others in the end 














Over 25 Millions Annually Sold 


” General Electric Company 
All Types and Varieties 

Regular Multiple Lamps 
Street Serics Lamps 
Miniature Lamps 





Main Lamp Sales 
Office 


HARRISON, N. J. 














W E STO N Standard, Portable, Direct-Reading 


yw") 
nnn 





Millivoltmeters, Voltameters 
Voltmeters, Ammeters 
Milammeters, Ohmmeters 
Portable Galvanometers 
Ground Detectors and 
Circuit Testers 
Our Portable Instruments are rec- 
ognized as THE STANDARD the 
world over. Our STATION VOLT- 
METERS AND AMMETERS are 
unsurpassed in point of extreme ac- 
curacy and lowest consumption of 
energy. 


WESTON ELECTRICAL INSTRUMENT CO. 
Main Office and Works: Waverly Park, NEWARK, N. J. 


Lonpon Branca Audrey House, Ely Place, Holborn. 
Pars. France- FE HH. Cadiot 12 Rue St. Georges. 
BERLIN—European Weston Electrical luastrument Co.. Ritterstrasse No 88. 








New York Office, 74 Cortlandt Street. 
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List of 
Electrical | 
Patents 








The Best Liqui(d) Flux 
Issued Last Week inithe World 

If dealer d tk 
os piaReR se patente’ Loan and’ trast (MM Us his nameand get a free sample 





@ SUSSELL 


Separabie Attachment Piug 
No Twisted Cord No Exposed Contacts 
5 Styles { EN Nipio “Cacreat Tap, {All Interchangeable 
Send for Folder Number 15 
HARVEY HUBBELL, Ine., Main Office, BRIDGEPORT, CONN. 
NEW YORE CHICAGO SAN FRANCISCO 











Building, Washington, D.C. Copies of any —no name, no sample. 
; 0 h. make soldering sticks, 
patent may be secured for 10 cents each. ] ering salts, Sun an 


= 5 soldering sticks. 
ISSUED JUNE 19, 1906. L. B. ALLEN CO., Inc. 
3,505 Electric system of tran SA0S Coteeite Are... Citenge 
ae . ad New York: 978 W: : 
mission; C. G. Burke, Brooklyn, _— mapminn 
Noo: 
.23.513 Safety system for operat- 
railroads; W. H. Dammond, De- 








B-8& Insulating Paints 


For General Electrical Purposes—on the market 
for twenty-five years 


W. E. G. MITCHELL < 86 mawen Lane, nN. yY. city 


We also manufacture Various Grades of Insulating Compounds for Special Purposes 











vit, Mich. 





13.533 Electric light bracket; 


FP. Hug, Elgin, Ore. PATENTS 


3566 Dynamo-electric ma- 


nervy: W. L. Waters, Milwau. | . TRADE-MARKS and 





ke ° Wis. 
23.568 Commutator; W. L. Wa- COPYRIGHTS 
ters, Milwaukee, Wis. Send your business direct to Washington 
523.579 Transmitter support; S. | Saves time and insures better service 
Beyland, Elyria, Ohio. 
‘23.619 Composite electric lamp PERSONAL ATTENTION 
d prismatic glass reflector; O. A. GUARANTEED 
‘ygatt, New York, N. Y. 25 YEARS?’ ACTIVE PRACTICE 


823,620-621 . Illuminator; O. A. 


gatt, New York, N. Y. SPECIALTY 


*‘ Working on the Failures of 





823,622 Composite shade for ar- Others" 
tificial lights; O. A. Mygatt, New ers 
York, N. Y. . ° 
823.642 Collecting brush for elec- Siggers & Siggers 
rie current generators and motors; — a ae 
Ys e § 
QO. Siebers, Dresden, Germany. national Union Bid. C 
823.646 Signaling system; J. B. 
Struble, Wilkensburg, Pa. 
823.647 Switch mechanism; H. 
\. Thomson, Shorelands, Scotland. 


sauna eae vied : P ATENTS 
PATENTS 











PATENTS—TRADE-MARKS 


James Hamilton, M.E., LL.B. 


Mem. Am. Soc. M. E.; Assoc. AM. INST. E. F.; 











M. E. (Cornell); LL.B. (B. U. Law School); : 
LATE LoorUmes Om Parsure (BU. Le 8 Save money and time 
NEW YORK CITY - - 31.N daias . 
WASHINGTON, D.C. - Loan and Trust Building b y sen din g your 
Write to or call at either office -: matters to me 








TRADE-MARKS 
DESIGNS 





Kelloge “Wire Cedar Poles 


~The poles we handle are all carefully selected, and are 
the best grade of stock. 

All shipments are prompt, subject only to car oe. 

In addition to the several yards we have had in the past, 
we wish to call your attention to our new yard which is 
located at Escanaba, Mich. 

The acquisition of this new yard enables us to bee 
by all railroads or by the lake routes, thereby enabling us 
to give the best delivered prices. 

The location of our new yard makes it easier to secure 
cars, thus facilitating prompt shipment. 

In many cases a can be ship by car-ferry, making pos- 
sible a pom saving in cases of shipment to Hastern points. 

We are wholesalers exclusively, shipping in car lots only. 


Write ua for delivered price 
KELLOGG SWITCHBOARD & SUPPLY CO. 


CHICAGO, ILL. 





zo= Sane 
eon 








Caner BS FOt CH 


ACcos row 

















CuHicaco Epison Company 


REPAIR SHOPS 


76 MARKET STREET, CHICAGO. reu 


FIRST-CLASS EQUIPMENT 
THROUGHOUT 


UVYNAMUS, ARMATUEES, MOTURS. ARC LAMPS, INSTRUMENTS 
High- Grade Machine Work of all kinds. Correspondence Solicited 





TRAY PLATE STORAGE BATTERY 


The Simplest. most Durable and best Storage Battery made for 
Central Stations, Lighting and Power Plants, Isolated Plants, etc. 

















BOSTON, MASS. 








Stops Slipping; Preserves the Belt 


That’s what results from the use of Dixon’s 
Solid Belt Dressing—get a sample 


Joseph Dixon Crucible Co., Jersey City, N. J! 








VOLT and AMPERE 


METERS: 2ascron 
® ALTERNATING 


high-grade instruments. They are absolutely 
accurate and dust proof; fully guaranteed at 
reasonable prices, Write for catalogue No.44. 


National Stamping and Electric Works 
54-62 S. CLINTON ST., CHICAGO, ILL. 




















Our Mill and Factory Specialties COPYRIGHTS Send for Details 
ry Pp TRAY PLATE BATTERY COMPANY 
“Morse” Adjustable Arm Fixtures. 
“Setee” Renumeis Geo Adieater. ny 5 FREDERICK ST., BINGHAMTON, N. Y. NEW YORK, 39 CORTLANDT ST. 
sig Me eneng ” Noga f Ad ee 
* Never Break” L ards. 
“Combination” Tin Shades. E. Ss. DUVALL 
FRANK W. MORSE Washington, D. C. 
ROOM 301, 116 BEDFORD STREET LOAN & TRUST BUILDING K EO U G H 


Cord Grip 


permits the use of 


LARGEST SIZE 


REINFORCED CORD 


with 


IN. SOCKET 


WRITE FOR PRICE 


KEOUGH BROS. & CO. 


79 NORTH ST., BOSTON 
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H. Thullen, Edgewood, Pa. 

823,650 Apparatus for the elec- 
trolysis of water; K. J. Vareille, 
Levallois, France. 

823,668 Alarm signal for rail- 
ways; R. W. Cleary, Maryborough, 
Ireland. 

823,671 Electric water purifier; 
A. E. Dietrich, Washington, D. C. 

823,724 Electrical receptacle and 
plug; J. C. Hatzell, New York, N. Y. 

823,758 Supporting arm for tele- 
phone transmitters; S. A. Beyland, 
Elyria, Ohio. 

823.763 Telephone relay; E. E. 
Clement, Washington, D. C. 

823.768 Telephone transmitter; 
W. W. Dean, Elyria, Ohio. 


823.774 Electric sign; W. Gierth, 
Newark, N. J. 
$23,811 Automatic circuit-mak- 


ing and breaking device for auto- 


mobiles, ete.; A. E. L. Riker, 
Bridgeport, Ct. 
823.822 Carrier system; J. A. 


Suerth, Chicago, Ill. 
823,886 Telephone; T. J. 
man, Lincoln, Neb. 


Merry- 


823.912 Insulator; August Biele, 
New Haven, Mo. 
823.958 Electric are lamp; E. J. 


Murphy, Rugby, England. 
823.968-969 Electric locomotive; 
E. D. Priest, Schenectady, N. Y. 
823.973 Induction coil; S. H. 
Sauve, Spokane, Wash. 
824.003 Wireless telegraph sys- 


(Continued on page 48.) 








TRIUMPH 
MOTORS 


FOR SPEED 
CONTROL 








STORAGE BATTERIES 


THE WILLARD STORAGE BATTERY Co. 


CLEVELAND. OMID 








SUBSCRIBE FOR THE 


Inventive Age 


ONR DOLLAR A YEAR 


Contains index of all patents issued each 
week, and other useful information. Ad- 
dress INVENTIVE AGE PUBLISHING Co., 
National Union Bldg., Washington, D. C. 











ELECTRIC CONDENSERS 


WM. MARSHALL, Manufacturer 


Standards a Specialty 


709 Lexington Ave., New York 








ALTERNATING CURRENT 
MOTORS 


AND 


CEILING FANS 


MPO Br 


CENTURY ELECTRIC CO. 


ST. LOUIS, PAO. 








KENT POCKET METERS 
Are standard and most reliable. ‘‘Dead Beat”’ 
Accuracy Guaranteed 


ters 0-20 amperes, Price 
$4.00. 0-30 amperes, Price 
$4.00. : 

Atwater Kent 
Mfg. Works 
118 North Sixth Street 
- PHILADELPHIA, Pa. 











THE BRADY MAST ARMS 


T. H. BRADY, New Britain, Conn., U. 8. A. 
MANUFACTURER OF 
Mast Arms, Pole and Swing- 
ing Hoods,House Brackets 
and other specialities for 
construction work 
Catalogue and Prices Furnished on Application 











STORAGE BATTERIES 


The Smith Storage Battery Co. 
ZOAR, OHIO 


ROSE POLYTECHNIC INSTITUTE 
Terre Haute, Ind. A College of Engineering. 
Mechanical, Electrical and Civil Engineering, 
Chemistry and Architecture. Extensive shops, 
Laboratory equipment, modern. Expenses low. 
For Catalogue and Profes~ional Register of Alum- 
ni, address C. L. MEES, Pres. 



























Electric Heating 
Apparatus 


OF EVERY DESCRIPTION 
“Unit” Enamel Rheostats 








THE SIMPLEX ELECTRIC 
HEATING COMPANY 


CAMBRIDGEPORT MASS. 








MICHIGAN COLLEGE OF MINES 
F, W. McNair, President 
Located in Lake Superior District Mines and 
mills accessible for practice. For Year Book and 


Record of Graduates, apply to President or 
Secretary, Houghton, Micbigan. 
















(0-DAY GLOCKS 


The Prentiss Clock is the 
only 60-day clock manufac- 
tured in the world and keeps 
perfect time throughout its 
long run. By its use you 
are always assured of the 
correct time and date with 
a minimum amount of at- 
tention on your part. 

Also Frying-Pan, Tile, Pro- 
gram, Electric, Synchro- 
nized and “Approved” 
Watchman’s Clocks. 

Send for Catalogue No. 206, 


The Prentiss Clock 
Improvement Co. 
Dept. 20, 49 Dey Street, New York City 
























one hundred pounds 
steam pressure. Bed 
Plates furnished to 
meet the require- 
ments of any build 
of dynamo, Will run 
smooth and steady 
at any speed from 
100 to 800 revolutions 
per minute. Gov- 
ernor regulates to 
within 2¢ from no 
load to full load. 
Send for Catalogue. 


The Acme Engine 







Rochester Machine 
Tool Works, Limiteg 
Rochester, N. Y., U.S. A. 














FACTORY TIME CHECKS 


They are being used more and 
more. Write for our pamphlet, 
‘Time Checks, and Their Use.” 


American Railway Supply Co. 


Address Department §., 24 Park Place, N. Y. 




















“Southern Mills’ 


A Southern Monthly Indus- 
trial and Electrical Journal 


Published at GREENSBORO, NORTH CAROLINA 


The only journal of its kind published in the South, 
and as an advertising medium for those wishing to 
reach all the industries, this journal is unexcelled 





SUBSCRIPTION PRICE, $1.50 PER YEAR 





age «ae ot) See 
Bought in 1895—Been Running Constantly 


The Naugatuck News, Naugatuck, 
Conn., writing for supplies incidentally . 
remarks: ‘‘The engine has been a fine 
one, in fact the best investment we ever 
made.” Surely a splendid tribute to pay 
to a piece of machinery. ‘*Otto’’ design, 
‘sOtto’’ materials and ‘‘Otto’’ workman- 
ship combine to make ‘‘Otto’’ excellence. 
*sOtto’’ engines can never be ‘‘cheap” 
yet are always the CHEAPEST. 


























June 30, 1906 


ELECTRICAL REVIEW | AY 








——— 
AUTOMATIC ELECTRIC 
| and FOR and 
CORLISS POWER SERVICE 


1881 





woman 


Our reputation for building a high-grade engine in the past 
is fully sustained by our product to-day, which is superior in 
workmanship, material and design to anything we have ever 
i put on the market. 

















oot 


NOT IN THE TRUST 


HIGH GRADE ELEVATORS 
HIGH GLASS INSTALLATIONS 


PASSENGER FREIGHT SIDEWALK 
ELECTRIC HYDRAULIC 


AUTOMATIC RESIDENCE PLUNGERS 
ELEVATORS HORIZONTAL CYLINDERS 
AUTO-DUMBWAITERS VERTICAL CYLINDERS 


MARINE ENGINE ano MACHINE GO. 


SALES OFFICE: WORKS: 
126 LIBERTY ST., N.Y. C. HARRISON, N. J. 


CORRESPONDENCE SOLICITED 














Economy, Endurance, Glose 
Regulation and Reliability 


are features that have been developed 
to the highest degree in 


Shepherd Engines 


thus making them particularly desirable 
to install for 


Railway Lighting and 
Power Station Work 


Shepherd Engineering Co. 


Franklin, Pa. 














THE PLATT IRON WORKS CO. 


DAYTON, OHIO, and All Large Cities 
Successor to the 


STILWELL-BIERCE & SMITH-VAILE COMPANY 


Builder of Pumping Machinery, Water Wheels, Oil Mill 
Machinery, Rendering Apparatus, Air Compressors, 
Feed Water Heaters and Purifier-, Condensers 


AND ALL STEAM POWER PLANT APPARATUS 











THE AMERICAN-BALL DUPLEX COMPOUND 


Compact and powerful. High economy and efficiency. 
Close speed regulation. 24-hour-a-day reliability. 


It will pay you to investigate. Valuable catalogue free on request. 


AMERICAN ENGINE CO., Suripe Ny 














WIRT RHEOSTATS 


THE RECOGNIZED STANDARD 


THE Wirt ELectTRrRic Co., INC. 


PHILADELPHIA 


NEW YORK Oo] 1Le7 Vere) 





POWER COSTS 
GUARANTEED 


@C With fuel or crude 
oil at 3% cents a gal- 
lon we will guarantee 
under bond that the 
cost of power with the 
Diesel Oil Engine in 
the purchaser’s hands, 
doing purchaser's 
work, shall not exceed 3314 cents per 100 Brake 
horse-power hours at half load and 28 cents per 
100 Brake horse-power hours at full load ! 


@No steam engine, steam turbine, gas or 
other oil engine can even approach under test 
the absolute efficiency which we will guarantee ! 


(It will pay you to investigate. Write for 
our new complete catalogue. 


American Diesel Engine Go. 


{i BROADWAY, NEW YORK CITY 
Western Office, Traction Bidg., indianapolis, Ind. 
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PATENTS. 
(Continued from page 1.6.) 
tem; Lee de Forest, New York, 
N. Y. 
824.015 Thermoelectric couple; 
H. E. Heath, Lynn, Mass. 


824,021 Receptacle for electric 
lamps; P. H. Jaehnig, Newark, 
N. J. 

824.028 Telegraphic sending de- 


vice; Isadore Kitsee, Philadelphia, 
Pa. 

824,029 
telegraph circuits; 
Philadelphia, Pa. 

824,030 Telephony; 
see, Philadelphia, Pa. 

824,031 Telegraphic transmitting 
tube; Isadore Kitsee, Philadelphia, 
Pa. 


Transmitting key for 
Isadore Kitsee, 


Isadore Kit- 


824.032 Telephony; Isadore Kit- 
see, Philadelphia, Pa. 

824,046 Electromagnet; C. F. 
Sturts, San Francisco, Cal. 


824.048 Insulated coil for elec- 
trical apparatus and _ process of 
making the same; L. Thomson, 
Swampscott, Mass. 

$24,054 Electric time switch; A. 
B. Zierleyn, Grand Rapids, Mich. 


824.055 Insulator; H. M. Acly, 
Pittsfield, Mass. 
824,079 Electric organ action; 


Cc. J. Landin, Boston, Mass. 





WANTED-—Electrical Machinists. Pay 
from $2.80 to $4.00 per diem. Apply to 
Office of Board of Labor item 
Navy Yard, Brooklyn, N 








26 





NCANDESCENT LAMP SALESMEN 
WANTED. Experienced men who can 
command trade. Address stating experi- 
ence, salary and territory wanted; to right 
men will pay salary, commission or both. 

St. Marys incandescent Lamp Co. 
St. Marys, Elk County, Penn. 








WANTED—Draftsmen 


We have positions now open 
for draftsmen. Call oraddress 


Western Electric Company 
CHICAGO, ILL. 








WANTED 


Thoroughly capable man acquainted with 
all details relative to marufacture of In- 
sulated wire. Must be familiar with rub- 
ber compounds required for the purpose. 


Address INSULATE 
Care CHESMAN, TEMPLE CoURT, 
NEW YORK. 

















WANTED 


Two first-class energetic salesmen. 
Men with credentials, a thorough 
knowledge of lighting supply business 
as to material and selling prices, can 
effect permanent lucrative connections 
one for Pittsburg city and one fornorth- 
western Pennsylvania, western New 
York and eastern Obio. Applicant: 
state concisely experience, reference 
and salarv required. Address No. 329, 
care ELECTRICAL REVIEW, New York. 









Sa. THE SCHWERDTLE STAMP CO 
SSTENCILS= BURNING BRANDS § 
PS & DIES ~) 


BRIDGEPORT, CONN. 





WOOD PINS—100,000 IN 
STOCK 


These pins are the best ever pro- 
duced, Prices are satisfactory. 


ELMER P. MORRIS CO. 
51 Dey St., New York 











EMPIRE 


MINIATURE 


LAMPS 


send for Circular 
8. W. McCANDLESS & C0. 
Licensed Manufacturers 
67 & 69 Park Place 
NEW YORE 




















ATLANTIO INSULATED WIRE AND CABLE Oo. 
WIRES AND CABLES 


FOR SUBMARINE, AERIAL, UNDERGROUND AND 
INTERIOR USE 
FAOTORY 
STAMFORD, OCOONN. 


120 LIBERTY STREET 
NEW YORK OITY 








MODEL MAKING 


WORK AND ENGINEERING 
HIGH-CLASS NATURE 


EXPERIMENTAL 
OF STRICTLY 


We have a modern machine shop at your disposal and will 
rave Wor-Wetd-t Me YG SESE Col l-l b Me lok Blot 

We will send a representative to sec you on receipt of your 
ae st. 


SPLITDORF LABORATORY, | 


17-27 Vandewater Street, 
NEW YORK, N.Y. 














Battery Brand 
SAL AMMONIAC 
BLUESTONE 
CHLORIDE OF ZINC 
Fused and Granular 


The Roessler & Hasslacher Chemical Company 
100 William Street, New York 











REG TRADE MARKS | THE PHOSPHOR BRONZE SMELTINGCO.|IMITED, 
2200 WASHINGTON AVE.,PHILADELPHIA. 


| "ELEPHANT BRAND PHOSPHOR-BRONZE 


| INGOTS,CASTINGS WIRE ,RODS,SHEETS,etc. 
" eee 8 | ee 


f AC pe. | 
éL Zi | CASTINGS. STAMPINGS ano FORGINGS. 
ZoELTA | ORIGINAL ano SoLe MAKERSINTHE U.S. 








tor testing dry cells, use the 


Eldredge Battery Ammeter 
yaya oc 
Indicat any P ti nd 
in either direet on of current. 
Connecting cord can_ be 
quickly detached if broken, 
and a new one cunnected. 

Price $3.50. 
Eldredge Electric Mfg. Co. 
3 Post Office Square 
Springfield, Mass. | 














WINDING MACHINERY 


FOR INSULATING WIRE 








American Insulating Machinery Co. 
N. W. Cor. Hancock and Oxford Streets 
PHIL-DELPHIA, PA. 


TUERK FANS 


(Alternating Current, Ceiling) 


HUNTER FAN & MOTOR CO. 


FULTON, N. Y., U. S. A. 


E. B. LATHAM & CO., General Agents, 
3y Vesey St.. New York City. 

















AIR COMPRESSORS 


Send for our Catalogue and learn why 
we decided to build them ourselves. 


CHICAGO PNEUMATIC TOOL COMPANY 


NEW YORK—CHICAGO 





THE RAIL JOINT COMPANY 


General Offices 
29 West 34th St., New York City 


MAKERS OF 


Continuous, Weber and Wolhaupter Rail Joints 


PROTECTED BY UNITED STATES PATENTS 


Over 25,000 Miles in Use. Catalogues at all Selling Agencies 


BRANCH SELLING AGENCIES 


Atlanta, Ga., Eng. Am ae. Chicago, Monadnock Bldg. New York, N.Y., 29 W. 34th St. 
Baltimore, Md., AE Tee ldg. Cincionatt Pas ist Nat.Bk.Bldg. New Orleans, La., Hennen Bldg. 
Boston, Mass. India Rid iz. Denver. Colo. “Equitable Bldg. are Pa., Lewis _ 

Portland, one Marquam Bldg. St. Paul, Minn., Pioneer Press Bldg. 

Seatile, Wash., Alaska Bldg. Troy, N. Y., Burden Ave. 

St. Louis, Mo, Gomimonwealth Trust Bidg. 

















Manhattan Flush Receptacle 


Simpleandstrong. Plug and body 
of receptacle of best vitrified 





oe Spring attachment 
10lds doors open or closed under 
tension. Extra large contact 


area. Phosphor bronze contacts. 
This device fills underwriters’ re 
quirements, and gives complete 
satisfaction wherever used. 
Catalog No. 6580, Receptacle 
Catalog No. 6582, Plug only. 
Catalog No. 21, 750 pages, now 
ready. , 














Our New York location is at 
17 Lark Place. 


MANHATTAN ELECTRICAL SUPPLY COMPANY 


Makers and Jobbers of Electrical Supplies 
NEW YORK CHICAGO JERSEY CITY 
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YOU CAN SELLIT FOR THREE 


TIMES ITS COST BY INSTAL- 
LING OUR SYSTEM OF EX- 
HAUST STEAM HEATING 

The following points should be worthy 





of your consideration 


Saving in Cost of Labor 


Saving in Cost of Fuel 
‘Reduced Cost of Fire Insurance 
| THROW AWAY Reduced Cost of Boiler Insurance 
INCREASED PROFITS 
o- RK E AT E R PA A T Let Us Tell You About Them 


oF Your Coa | AMERICANDISTRICTSTEAMCO. 


Main Offices: Western Offices: 
LOCKPORT, N. Y. MONADNOCK BLDG., CHICAGO 











THE im. yg (This Saves 15! 
ADIRONDACK (‘opt tiep. |Your Power Cost 


: P te of buildings, lighting, pumping or 
| a , on irrigation plants, can save %& the 


j ; power cost by using our Pintsch Gas 

MOT IN | AINS jt HM Producer Plant and Olds Gas Engine. 
- : } It is being done to-day in many 

| pieces in the United States, and 

Pintsch, the inventor, has been doing 


Are now about the most central of all the so for seven years in Germany. The figures for installing our 


great resorts. They have through Pullman 1] Pintsch Producer Plant and 
sleeping cars from New York, Philadelphia, q | Olds Gas Engine 


b Boston, Buffalo and Niagara Falls via the | in place of what you are now using, will be given without cost to you, if you will 


supply us with the necessary data to figure on. - 
Our Pintsch Gas Producer has features none other has. It is reliable (we 


























uarantee this), it is backed by six years of success and in connection with the 
: amous Olds Gas Engine is a power plant that quickly pays for itself in what it saves. 
° | Read what this firm says: 


ROBERT W. HART, Esq., 
N. E. Office Olds Gas Power Co., Boston, Mass. 
Dear Sir :—In regard to the gas pumping plant lately put. in by your company for our Water 
Company, it is proving a great saving to us on fuel. We were using with our steam plant, at the 
time we put in our new plant last Nov., from 1% to i tons of coal in 24 hours to do our pumping, 
and we now do the same amount of pumping with less than 500 Ibs. for 24 hours, including 
banking. The coal we use costs less per ton than that used with our steam plant. 
I will say right here that the coal we are using is very poor coal, and with good coal, we 
should use less. Our tests come under your guar- 
antee, and the plant proves very satisfactory to us 


Norway, Me., March 27, 1906. 





f ‘AMERICA’S GREATEST RAILROAD” J | cote: Youre veapretfaliy 
: Norway Water Co. 
A night’s ride takes you from any of these = 


Please ask us to send you our Booklet 


places to the center of the mountains in time for B18." t Save Haw ‘Your Powe 


breakfast next morning. Olds G p 
For a copy of ‘‘The Adirondack Mountains and How to 5 as ower 


Reach Them,” which is No. 20 of the New York Central Lines i| 

‘‘ Four-Track Series,” containing a fine map of the Adirondack 4 Com pany 
Mountains and adjacent territory, with useful information in Hl 
regard to hotels, camps, lakes, rivers, etc., send a two-cent stamp F Lansing, 
to George H. Daniels, Manager General Advertising Department, Mich 
Room 80 F, Grand Central Station, New York. P 


C. F. DALY, Passenger Traffic Manager, New York. 
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C. E. F. AHLM 


Consulting, Electrical and Mechanical 
Engineer 


| 
| 
| Designs and Specifications 


Expert in the Design of 
Lifting Magnets 


614-615 Caxton Bidg., Cleveland, 0. 
ee NN 


ENGINEERS 
CONSTRUCTORS 
ELECTRICAL—CIVIL—MECHANICAL 
181 La Salle Street 
CHICAGO 





W.S. Barstow & Company 
ENGINEERS 


56 Pine Street New York 


Failing Building, Portland, Oregon 


PUTNAM A. BATES 


CONSULTING 
ELECTRICAL ENGINEER 


| 
| 
| 
| 
| 
| 


42 Broapway, NEW YORK CITY 


CHAS. 8. BRADLEY ALONZO B. BRADLEY, E.E. 
WALTER E. F. BRADLEY, E.E. 


CHARLES S. BRADLEY & SONS 
Consulting Engineers 


} 
| ELECTRICAL ENGINEERING ELECTRO-CHEMISTRY 
} GENERAL EXPERTING 


41 Park Row NEW YORK 


| 
| 
| 


“i. M. BYLLESBY & CO. 


(Incorporated) 


ENGINEERS 


AMERICAN TRUST BLDG. 
CHICAGO, ILL. 





F. W. Darlington 


MEM. A. I, E. E. 
CONSULTING ELECTRICAL AND 
MECHANICAL ENGINEER 
1120 Real Estate Trust Bldg. Philadelphia, Pa. 
Ex Testimony, ‘Estimates, Plans, Specifi- 
cations, and Superintendence. Electric Rail- 
ways, Electric ower, Electric Light, Steam 




















E. R. Carichoff, M. A. 


M. AM. INST. E. E. 


SPECIALTIES 
Electric Elevators and Motor Control 
Inventions and Patent Cases 


New York 


20 BROAD STREET, 





EDWARD E. CLEMENT 


CONSULTING ENGINEER 
PATENT ATTORNEY 
Expert Opinions, Testimony in Court 
Cases, Reports onValidity and Infringe- 
ment, Perfecting and Developing of In- 
ventions. Patents and Patent Causes. 


OFFICE 
WasaincTon, D.C. 


McGi.u Bumping, 


“DODGE & DAY 


ENGINEERS 
Mechanical, Electrical, Architectural 
Philadelphia, Penn. 


Layout, construction and equipment of 
industrial jestablishments. 


Send for Our New Bulletin 175 
“A MODERN INDUSTRIAL PLANT” 








W. L. Fergus & Co. 


CONSULTING MECHANICAL AND 
ELECTRICAL ENGINEERS 


1509 Fisher Building, CHICAGO 











WM. R. C. CORSON 
CONSULTING ENGINEER 


Plans, specifications, superintendence of 
factory, power and lighting installations. 

Investigations of electrolysis of under- 
ground structures. 

Electric machine design. 

Reports, Laboratory tests and experi- 
ments. 


Hartrorp, Cr. 


36 Peart Sr., 








HORATIO A. FOSTER 


Electrical Engineer 


Consultation and reports upon new 
projects. Investigation of lighting, 


railway and power properties. 
650 BuLLITT BUILDING 
PHILADELPHIA, PA. 





J. H. HALLBERG ~ 
CONSULTING ENGINEER 


Electric Light, Power and Railway 

Plants—Suggestions to Secure Econ- 

omy, Specifications, Examinations 
and Reports. 


45 BROADWAY New Yorer 


Long-Distance Telephone 4578 Broad 








GEO. T. HANCHETT, 


CONSULTING anp 
ELECTRICAL ENGINEER. 


114 Lisgrty Street, New York. 








HENRY H. HUMPHREY 


CONSULTING ENGINEER 


Central Lighting Stations 
Electric Power Transmission 


SvurvTE 1305, CuEMIcaLBLp@., Sr.‘Lovis 








Iron City Engineering Company 
CONTRACTING ELECTRICAL 
ENGINEERS 
Power and Light Installations 
Bell L. D. Tel. 1599 Court 
Frick Bldg. Pittsburg, Pa. 








Electrical Review Publishing Co. 
13 Park Row, New York 


We will mail, postage prepaid, any scientific book published 
on receipt of price 








THE JOHN F. KELLY 
ENGINEERING CO. 


Consulting and Contracting Engineers 
149 Broapway, New York 
*Phone-7259 Cortlandt 

















**Do they conform to specifications ?’’ 





The important question is not ‘‘Who manufactures the supplies?’’ but 





ELECTRICAL TESTING LABORATORIES, °°" New York, N.Y.” 











Che Engineering Press 
Tudex Review 


Publishes the résumés of all arti- 
cles appearing in the electrical 
and other engineering papers the 
world over. 

If you want articles on any 
subject, you should consult it. 


PUBLISHED MONTHLY 
Single copy, 1/-; yearly 
subscription, 10/6. 


Cechnical Press Ass'n 
20, rue de la Shancelleri¢ 
Brussels 








RELIABLE 


STATIONS, TELEPHONES, ETC. 





FOR STREET RAILWAYS, CENTRAL 


“Unit Accuuwulator” 


National Battery Company 


ELECTRIC STORAGE BATTERIES 
BUFFALO, N. Y. 


BRANCH OFFICES 
NEW YORK CHICAGO 
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| EDWARD H. KITFIELD 
| MECHANICAL ENGINEER 
53 STATE ST., BOSTON 


Electric Lighting and Street Railway 
Power Stations and Buildings 





| KNOWLES and BROADNAX 
INDUSTRIAL ENGINEERS 
Specialists on Testing & Remodelling 
ower, Light and Heat Installations. 
‘entral Stations and Systems of Dis- 
tribution designed and Installations 


.nd Operation Supervised. Gas En 
ine and Producer Power Systems. 


101 World Building, New York. 
_ TT 


LAMAR LYNDON, 


CONSULTING 
ELECTRICAL ENGINEER. 
Long Distance Power Transmission 


and Alternating Current Probiems 
a Specialty. 





New Yorx. 





Park Row Bvultp1nG, 








SAMUEL G. McMEEN 


KEMPSTER B. MILLER 


McMEEN & MILLER 


TELEPHONE ENGINEERS 





1454 to 1457 Monadnock Block > 


Complete Plans, Special Reports 
Laboratory Certificates, Telephone Patents Solicited 


CHICAGO, ILLINOIS 








MURALT 6 CO. 


ConsvULTING 
CONTRACTING ENGINEERS 


25 Pine Street New York 


Complete Electric Plants. Alternat- 
ing-Current Systems a Specialty 





Warren B. Reed 


Consulting Engineer 
Lighting Plants, Power Plants, Street Railroads 
Wiring Plans and Specifications 
Estimates, Inspection, Supervision 
1013 Hibernia Bank Building 
Long Distance ’Phone Main 878 
NEW ORLEANS, U. S. A. 





LE ROY W. STANTON 


CONSULTING 

TELEPHONE ENGINEER 
Plans, Specifications and Supervision 
of Installation of Complete Telephone 
Plants. Special Reports on Tele- 


phone Properties and Apparatus. 
411 Elestrieal Building, Cleveland, Ohio. 








FITZHUGH TOWNSEND 


ELECTRICAL ENGINEER 
Electrical Designs and Calculations, 
Investigation and Development of In- 
ventions, Electrical Enterprises, Tests 
and Measurements. 

45 Broapway and 


117TH St. & AMSTERDAM t N. Y. Crry 
AVE. 




















New England Engineering Co. 


WATERBURY, 


too BROADWAY, 
Conn. 


New York 


Electric Railways, Electric Light 
and Power Plants, Gas and Water- 


works, or any other engineering instal- 
lations built or remodeled. 








W. H. SCHOTT 
ENGINEER 


1100 to 1128 American Trust Bldg. 
CHICAGO 


DESIGNER AND Bui_tpER—Central Station 
Heating, Gas, Electric Light, 
Works and Power Plants. 


Water 








J.G. WHITE & COMPANY 


INCORPORATED 
ENGINEERS CONTRACTORS 
43-49 Exchange Place, 41-43 Wall Street 
New York, N. Y. 

LONDON CORRESP’D’Ts: J.G. WHITE & CO., Ltd. 
22a College Hill, Cannon Street 
CANADIAN CORRESP’D’TS: CANADIAN WHITE 

COMPANY, Montreal 
| Principal Philippine Office: Manila, P. I. 


















| RALPH D. MERSHON 
CONSULTING ELECTRICAL AND 
MECHANICAL ENGINEER 
estimates, rts, Plans, 8 cations and 
| Supervision of Electric Ligh , Railway and 
| Power Piants. 
Long Distance Power Transmission. 


60 Wall Street 
Street Railway Chambers 


New York: 
MONTREAL: 





ENGINEERS 





appearing in this department may be sure 
that their addresses are 
spicuous location for the electrical industry 


in the most con- 











WATER TUBE BOILERS. 


STIRLING 


A. 


& T. HORIZONTAL 


CAHMALL VERTICAL 


Chain Grate Stokers, and Superheaters 


The Stirling Consolidated Boiler Co. 


Trinity Building, NEW YORK 





BRANCHES: PRINCIPAL CITIES 





BARBERTON, O. 
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IRON BOX HOTEL TLLEPHONE 


The case is drawn 
from mild steel and 
consists of t~wwrO 
parts. Note the ar- 
rangement of appa- 
ratus—it is simple 
and easy of access. 
Allow us to advise 
and figure with you. 


Write at once 
for Booklet 82-F 


ROCHESTER, N.Y. 








CENTRAL ENERGY TEL LPHONE FOR HOTELS AND RESIDENCES 


Stromberg-Carlson Tel. Mig. Co. 


Efficiency and Durability 


are important features which 
should be taken into careful 
consideration in the selection 
of Telephone Apparatus. 


Manufacturers of the 
Highest-Grade 


TELEPHONE 
APPARATUS 


For all Classes of Service 





CHICAGO, ILL. 











TELEPHONES 42 
SWITCHBOARDS 








NEW 


For Large and Small Exchanges 





Burns’Adjustable Desk Telephones 


NEW 











American Electric Telephone Company 
State and Sixty-fourth Streets ¢ CHICAGO, ILL. 

















il 


a —Power Transmission 


Rock Drilling Co Goal Wash 


Electric lesemetioe. 
for the asking. 


THE JEFFREY MFG. CO. 


Mining—Coal and 
Machinery and 
es are yours 

; ogu ‘ 





COLUMBUS, OHIO, U. 8. A. 














MAGNETIC CLUTCHES 
The Electric Controller & Supply Co. 
MaGNETIC FRICTION BRAKES 
The Electric Controller & Supply Co. 
MAGNETIC SOLENOIDS 
The Electric Controller & Supply Co. 
Cutler-Hammer Mfg. Co. 
MAGNETIC SwitcH CONTKOLLERS FOR 
LarRGE Morors 
The Electric Controller & Supply Co. 
Cutler-Hammer Mfg. Co. 
Mast-ARMS 
T. H. Brady 
MECHANICAL DRAFT 
Green Fuel Economizer Co. 
METAL POLISH 
L. B. Allen & Co., Inc. 
METERS 
Diamond Meter Co. 
Doubleday-Hill Electric Co. 
Duncan Electric Mfg. Co. 
Fort Wayne Electric Works 
General Electne Co. 
Helios Mfg. Co. 
Queen & Co., Inc. 
Westinghouse Electric & Mfg. Co 
Weston : Electric al Instrument Co. 
Minrnc MACHINERY 
Allis-Chalmers Co. 
Jeffrey Mfg. Co. 
Mou.pInG BoxkEs 
John L. Gleason 
NAME-PLATES 
Crowe Name-Plate & Engraving Co. 
Schwerdtle Stamp Co., The 
OutTLET Boxes 
Bossert Electric Construction Co. 
Chicago Fuse Wire & Mfg. Co. 
Crouse-Hinds Co. 
Sarco Co. 
PAINT 
Standard Paint Co. 
PANEL-BOARDS 
Bissell Co., The F. 
Waterbury & Co. 
Wesce Supply Co. 
Worcester Electric Mfg. Co. 


CLASSIFIED INDEX—(Continued from page 27) 


PATENT SOLICITORS 
Clement, Edward E. 
Duval, Edw. 8 
Hamilton, James 
Siggers & Siggers 


PHOTOMETERS 
Dwyer Machine Co. 
Electric Motor & Equipment Co. 
Queen & Co., Inc 


PHOTOMETER STANDARDS 

Electrical Testing Laboratories 
PINIONS 

New Process Raw Hide Co. 
PLATINUM PRopUCcTSs 

Baker & Co., Inc. 


PLATINUM WIRE AND SHEET, PLatTI- 
NUM CRUCIBLES AND DISHES, 
PLATINUM RIVETs 

Baker & Co., Inc. 

PoLEs, BRACKETS, Pins, T1Es, CROss- 

Arms, CLIMBERS, ETc. 
Brady, T. H. 
Doubleday-Hill Electric Co. 
Klein & Sons, Mathias 

PUMPs 

Platt Iron Works Co. 
Pumpine MACHINERY 

Allis-Chalmers Co. 

Platt Iron Works Co. 


PusH-BuTTons 
Partrick, Carter & Wilkins Co. 
Sarco Co. 

RatL-BonpDs 
Chase-Shawmut Co. 
General Electric Co. 
Roebling’s Sons Co., John A. 


RAILROADS, STEAM 
Chicago & Northwestern R. R. 
Illinois Central R. R. 
N. Y. Central & Hudson River R. R. 


Rariway SPECIALTIES, ELECTRIC 
Bunnell & Co., J. H. 
Central Electric Co. 
Continuous Rail Joint Co. of America 
Doubleday-Hill Electric Co. 


RAILWAY SPECIALTIES, ELECTRIC 
Electric Appliance Co. 
General Electric Co. 
Stuart-Howland Co. 
Wesco Supply Co. 
Westinghouse Electric & Mfg. Co. 


REFLECTORS 
Frink, I. P. 
Holophane Glass Co. 
McLeod Ward & Co. 
Phoenix Glass Co. 
Sarco Co. 
Wheeler Reflector Co. 
Wirt Electric Co. 
REPAIRS 
Chicago Edison Co. 
Waterbury & Co. 
REPLACERS, INCANDESCENT LAMP 
Morse, Frank W. 
RESISTANCE BANKS AND UNITS 
The Electric Controller & Supply Co. 
Cutler-Hammer Mfg. Co. 
RESISTANCES 
Cutler-Hammer Mfg. Co. 
Simplex Electric Heating Co. 
REVERSING CONTROLLERS FOR CRANES 
AND SIMILAR SERVICE 
The Electric Controller & Supply Co. 
Cutler-Hammer Mfg. Co. 
RHEOSTATS 
American Electric & Controller Co. 
Cutler-Hammer Mfg. Co. 
Cutter Electrical & Mfg. Co. 
General Electric Co. 
Simplex Electric Heating Co. 
Westinghouse Electric & Mfg. Co. 
Wirt Electric Co. 
Rrines, WIRE DISTRIBUTING 
Star Expansion Bolt Co. 
RUBBER SPECIALTIES 
Dickinson Hard Rubber Co. 
RusBBER MiiL MAcHINERY 
Aiton Machine Co. 


ScHOOLS 

Michigan College of Mines. 
SEALS 

Schwerdtle Stamp Co., The 


(Continued on page 5°) 


SHADES 
Erink, J. P; 
Hubbell, Harvey 
Wheeler Reflector Co. 


SHADEHOLDERS 
Hubbell, Harvey 


Sians, ELECTRIC 
Electric Motor & Equipment Co 


SOCKETS 
Freeman Electric Co., E. H 
Hubbell, Harve 
Paiste Co., H. 
Peru Electric Mfg. Co. 
Sears, Henry D. 
Stewart Electric Co., Frank H 
Trumbull Electric Mfg. Co. 
Yost Electric Mfg. Co. 


SOLDERING STICKS AND PASTE 
Allen & Co., L. B. 
Atlantic Mfg. Co. 
Burnley Battery & Mfg. Co. 
Dunton & Co., M. W. 
Standard Chemical Co. 


SPARK CoILs 
Queen & Co., Inc 


SPARKING POINTS 
Baker & Co., Ine. 


SPECIAL OVERLOAD No-VOLTAGE AND 
REsET CiRCUIT-BREAKERS 
The Electric Controller & Supply Co. 
Cutler-Hammer Mfg. Co. 


SPECIALTIES 
American Electrical Supply Co. 
Barron & Co., Jas 
Doubleday-Hill Electric Co. 
Electrical Equipment & Supply Ce 
McLeod Ward & Co. 
Maddock. & Sons, John 
Morse,. Frank W 
Novelty Electric Co. 
Peru Electric Mfg. Co. 
Phelps Co. 
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KELLOGG PHILOSO°HY—THE BEST 1S THE CHEAPEST 








SEND FOR ‘FOLDER No. 3-E” 





New York, N. Y.: PatLADELPAIA, PA.: 


116 Nassau St. 


KELLOGG 


| FREQUENCY POLE CHANGER 
TRANSFORMER CABINET 





1. The Transformer Cebinet contains al! necessary Switches, Fuses. etc. 
2. Pole Changer Cabinet and Transformer Cabinet separate. 
3. Can be put in different rooms if desired. 
4. Seld separately or complete. 
5 No additional appara’us needed on Power Board already installed 
6. Can be used on Common Battery or Magneto System. 


KELLOGG SWITCHBOARD AND SUPPLY CO. 
Congress and Green Sts., Chicago, III. 
Branch Offices: 


Keystone Tel. Bidg. 


CORRESPONDENCE SOLICITED 


CLEVELAND, O.: 
Electric Bldg. 


Los ANGELES, CAL. 
318 W. Second St. 

















WHAT’S WRONG 


with that TELEPHONE INVESTMENT 





of yours ? 


apparatus. 


our Automatic Telephone equipment. 











a sectional book-case. 


They mean dividends to you. 


Aberdeen, So. Dak. 
Akror, Ohio 
Albuquerque, N. M. 
Allentown, Pa 
Auburn, Me. 
Auburn, N Y. 
Battle Creek, Mich 
Bellingham, Wash. 
rlin. Germany 
Buxton, Iowa 
Cadillac, Mich. 
Chicago, Ili. 
Clayton, Mo. 
Cleburne, Texas 
Columbus, Ga. 


Columbus, Ohio 
Dayton, Ohio 

El Paso, Texas 
Fall River, Mass. 
Ferguson, Mo. 


Grand Rapids, Mich. 
Hastings, Neb 
Havana. Cuba 
Hazleton, Pa. 
Hopkinsville, Ky. 
Jonesboro, Ark. 
Lake Benton, Minn. 
Lewiston, Me 
Lincoln, Neb 


Van Buren and Morgan Streets 





Why doesn’t it pay you as well as the best of your investments ? 
Is the reason bad manazement or bad equipment? More likely the latter. 
Probably the company is trying to do a 20th Century business with 19th Century 


If that’s the case, it is spending more and earning less than it might if it had 


~ his is the only really modern telephone system. It produces the ideal tele- 
phone service —quick, sure and secret—at half the operating expense of a manual 
equipment, and this service commands better rates. 

It costs a fixed price per hundred lines to enlarge the automatic exchange, in- 





stead of an increased price per each hundred lines, as in the manual equipment. 
The automatic exchange is never outgrown ; it never has to be “scrapped” and 
replaced by a complete new one, as with the manual. 


All these points bear upon the stability and value of your telephone securities. 


Over ninety per cent of all the large orders placed during the past few years, 
either for new installations or replacements, have been for our automatic system, 
and all the companies adopting it have, from the increased earnings, been able to pay 
the interest on their bonds and a good dividend on their stock. 


Our Automatic system has been adopted in the following cities : 


Florenceville,N.B.Can.Mount Otive. [Il. 


AUTOMATIC ELECTRIC COMPANY 


You just aid to it as you do to 


Los Angeles, Cal. 
Manchester. la. 
Marianao, Cuba 
Medford, Wis. 
Miamisburg, Ohio 


San Diego, Calif. 
Santa Monica, Cal 
Sawtelle, Cal 
Sioux City, la. 
South Bend, Ind. 
St.Marys, Ohio 
New Bedford, Mass Tacoma, Wasi. 
Oakland, Cal. Toronto Jct., Can 
Ocean Park, Cal. Traverse City. Mich. 
Pentwater, Mich. Van Wert. Ohio 
Perry, N. Y. Watch Hill. R. I. 
Portiand, Me Wausau. Wis. 
Portland, Ure. Westerly, R. L. 
Princeton, N. J. Wilmington, Del. 
Riverside, Calif. Yuma, Arizona 


CHICAGO, U. S.A. 














SPECIALTIES 
Sarco Co. 
Stewart Electric Co., Frank H. 
Wesco Supply Co. 
Yost Electric Mfg Co. 
SPRINGS 
Cary Spring Works 
STANDARD CELLS 
Weston Electrical Instrument Co. 
STAPLES 
Blake Signal & Mfg. Co. 
STEAM SPECIALTIES 
American District Steam Co. 
New Process Raw Hide Co. 
Robertson & Sons, Jas. L. 
STEEL 
American Bridge Co. 
STEEL STAMPS 
Schwerdtle Stamp Co., The 
STENCILS 
Schwerdtle Stamp Co , The 
OTOKERS 
Westinghouse Machine Co. 
STORAGE BATTERIES 
American Battery Co. 
Electric Storage Battery Co. 
General Storage Battery Co. 
Gould Storage Battery Co. 
National Battery Co. 
New England Motor Co 
Willard Storage Battery Co 
SWITCHBOARDS 
§ Allis-Chalmers Co. 
( Bullock Electric Mfg. Co. t 
Bossert Electric Construction Co. 
Doubleday-Hill Electric Co. 
Fort Wayne Electric Works 
General Electric Co. 
Trumbull Electric Mfg. Co. 
Wagner Electric Mfg. Co. 
Waterbury & Co. 
Western Electric Co. 
Wesco Supply Co. 
Westinghouse Electric & Mfg. Co 
Worcester Electric Mfg. Co. 
SwitcuEs, Erc. 
Central Electric Co. 
Chase-Shawmut Co. 
Cutler-Hammer Mfg. Co. 
Cutter Electrical Mfg. Co. 
Electric Controller & Supply Co. 
Electric Motor & Equipment Co. . 


CLASSIFIED INDEX—(Continued from page 52) 


SwitcHEs, Ere. 
Doubleday-Lill Electric Co. 
General Fiectric Co 
Hart & Hegeman Mfg. Co. 
Hart Mfg. Co. 
Lawrence Electric Uo., F. D 
Partrick, Carter & Wilkins Co. 
Sarco Co. 
Trumbull Electric Mfg. Co. 
Western Electric Co. 
Wesco Supply Co. 
Westinghouse Electric & Mfg. Co. 
Worcester Electric Mtg. Co. 
TABLET Boarpbs 
Doubleday-Hill Electric Co 
TAPE AND SPLICING CoMpouND 
Doubleday-Hill Electric Co. 
Okounite Co. 
TELEGRAPH SUPPLIES 
Bunnell & Co., J. H. 
Stuart-Howland Cu. 
Wesco Supply Co. 
TELEPHONES 
American Electric Telephone Co. 
Atwater-Kent Mfg. Co. 
Automatic Electric Co. 
Central Electric Co. 
Connecticut Tel. & Elec. Co. 
8. H. Couch Co. 
Doubleday-Hill Electric Co. 
Kellogg Switchboard & Supply Co 
Manhattan Electrical Supply Co. 
Novelty Electric Co. 
Stanley & Patterson 
Stromberg-Carlson Tel. Mfg. Co. 
Viaduct Mfg. Co. 
Wesco Supply Co. 
Western Electric Co. 
TELEPHONE SERVICE 
American Bell Telephone Co. 
New York Telephone Co. 
THEATRE DIMMERS 
Cutler-Hammer Mfg. Co. 
Simplex Electric Heating Co. 
Wirt Electric Co. 
TESTING 
Electrical Testing Laboratories 


Tigs, Cross-ARM8, BRACKETS, PINs, 


CLIMBERS, Etc. 
Central Electric Co. 
Klein & Son, Mathias 
Morris Co., Elmer P. 


TIME CHECKS 
American Railway Supply Co. 


TIME SWITCHES 
Electric Motor & Equipment Co. 
Hartford Time Switch Co. 
TOOLS 
Jessops & Sons, Win. 
Klein & Sonos, Mathias 


TRANSFORMERS 
} Allis-Chalmers Co 
Bullock Electric Mfg. Co. 


Crocker- W heeler Co. 
Doubleday-Hill Electric Co. 
Fort Wayne Electric Works 
General Electric Co. 
Lafayette Electrical Mfg. Co. 
National Brake & Electric Co. 
New York & Ohio Co. 
Peerless Electric Co. 
Stanley-G. I. Electric Mfg. Co. 
Wagner Electric Mfg. Co. 
Warren Electric & Specialty Co. 
Wesco Supply Co. 
Westinghouse Electric & Mfg. Co. 
TROLLEY WHEELS 
Doubleday-Hill Electric Co. 
TURBINE GOVERNORS 
Allis-Chalmers Co. 
Lombard Water-Wheel Gov. Co. 
National Water-Wheel Governor Co. 
TURBINES, STEAM 
Allis-Chalmers Co. 
General Electric Co. 
Westinghouse Machine Co. 
TURBINES, WATER 
Allis-Chalmers Co. 
Platt Iron Works Co. 
UNCOATED ARMATURE TAPES AND 
SLEEVINGS 
Dunton & Co., M. W. 
Vacuum Dryime APPARATUS 
Devine, Joseph P 
VARNISH, INSULATING 
Macon-Evans Varnish Co. 
Roessler Hasslacher Chemical Co. 
Standard Varnish Co. 
WaTER-POWER PLANTS AND EgQuip- 


MENT 
Platt Iron Works Co. 


W ATER-W HEELS 
Allis-Chalmers Co. 
Letfel & Co., Jas. 
Platt Iron Works Co. 
WaATER-WHEEL GOVERNORS 
Allis-Chalmers Co. 
Lombard Water-Wheel Co. 
National Water-Whee! Governor 
Repiogle Governor Works 
Woodward Governor Co. 
WINDING MACHINERY 
Aiton Machine Co. 
American Insulating Machinery 
New England Butt Co. 
WIRE CONNECTORS 
Doubleday-Hill Electric Co. 
WiRES AND CABLES 
American Electrical Works 
Atlantic Insulated Wire & Cable 
Bishop Gutta Percha Co. 
Bridgeport Brass Cu. 
Central Electric Co. 
Chicago Fuse Wire Mfg. Co 
Chicago Insulated Wire & Mfg. Co. 
Collyer Insulated Wire and Cable Co. 
Crescent Insulated Wire & Cable Co. 
Doubleday-Hill Electric Co. 
Electric Appliance Co. 
Electric Cable Co. 
General Electric Co. 
India Rubber & Gutta Percha In 
sulating Co. 
Indiana Rubber & Insulated Wire Co. 
Lawreuce Electric Co.. F. D. 
Marion Insulated Wire & Rubber Co. 
Moore, Alfred F. 
National Conduit & Cable Co. 
National India Rubber Co. 
New York Insulated Wire Co. 
Okonite Co., The 
Partrick, Carter & Wilkins Co. 
Phillips Insulated Wire Co. 
Phosphor-Bronze Smelting Co., Ltd. 
Roebling’s Sons Co., John A. 
Safety Insulated Wire & Cable Co 
Simplex Electrical Co. 
Standard Underground Cable Co. 
Waterbury Co. 
Wesco Supply Co. 
Western Electric Co. 
Wire Rope MAcHINERY 
Afton Machine Co, 
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Is Your 
Time 
Worth 
Saving ? 
Then put a 
Telephone 
in your 
Residence 


NEW YORK 
TELEPHONE CO. 


15 DEY STREET 





SEND 
FOR 
CATALOGUE 





S. H. COUCH CO., Inc. 
160 Pearl St., Boston, Mass. 








YOST. SPECIALTIES 


Sockets, Rosettes, Receptacies 


Cord Adjusters 
Write for Catalogue 


Americ an The Yost Electric Mig. Co. 
Bell Telephone “Hliko” Soldering Stick 


CLEAN, EFFECTIVE, LAST LONGEST 
ALL GOOD DEALERS CARRY IT 


Co mM pany 9 Atlantic Mfg. Co., Allenhurst, N. J. 


125 Milk Street, Boston, Mass. W. R. Ostrander & Co. 
22 Dey Street, NEW YORK 
Manufacturers of 


Speaking Tubes, Whistles, 
Bells, Annunclators 


The 




















Sapplies 


Factory 
De Kalb Ave. 
Brooklyn 





Send for 
Catalogue 


























THEBisoc BVMDITION 


Standard Wiring 


For Electric Light and Power 


By H. C. CUSHING, Jr., A. I. EB. B., Electrical Engineer and Inspector. 


ADO PTED By the Fire Underwriters of the United States 


By Cornell University, Stanford University and other Technical Colleges and Schools 
By over 109,500 Electrical Engineers, Central Station Managers and Wiremen 


BEC AU SE It is the only book on Wiring and Construction kept strictly up to date 
It contains all the necessary Tables, Rules, Formulas and Illustrations 
It settles disputes, and if referred to before wiring will prevent disputes 


FLEXIBLE LEATHER COVER (Pocket Size) $1. Sent post paid upon receipt of price, by 


ELECTRICAL REVIEW PUB. CO., 13-21 Park Row, NEW YORK 
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iE The Fewer 

| The Parts 

| The Better 
| The Fan 


The illustration shows all the parts 
entering into the construction of 


Westinghouse 


Direct Current 


Ceiling Fans 


You can get catalogues and prices from 
any reliable supply dealer, or address our 
nearest district office. 


Westinghouse Electric 
& Mfg. Co., Pittsburg, Pa. 


Offices in All Large Cities 


Canada; Canadian Westinghouse Co., I td. 
Hamilton, Ont. 















































Westinghouse 
Machine Company 
i The 


SteamTurbine 
Builders 








Wethidthbinssttiian 4 Steam Turbine Generating Unit. 
Also Designers and Builders of 


Horizontal and Vertical Steam Engines, Single and Double Acting Gas Engines 
and of The Roney Mechanical Stoker 


New York, 10 Bridge St. Address nearest sales office for information 

Boston, 18i State St. siete uitable puting 
ao N.C., G0. .o. St. Chicago, 171 La Salle a 
St. Louis, Chemical B Cincinnati, 1111 Prastion Building Phiatele “American dg. 


, Cleveland, New England Building San Francisco, Hunt, Mirk & Co., 1625 Euclid Ave, Berkeley, Cal. Denver, ye MePhes But 
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“Crescent Rubber Insulated REFLECTORS. 


We have made the manufacture of reflectors our 
WI a4 ES and exclusive business for over forty years. : We have 
secon never competed with other manufacturers to see 

C A B L - S how cheap a reflector could be made, but always 
have tried to make them as good as possible. 

National Code Standard 


CrescentInsulated | I. P. FRIN ’ pa oa Bie 
Wire ana Cable Co. 

















RET SRE EMS ORE SIM + Cs iad 








New York Office, 53 Barclay St. 


Main Office and Factory 
Trenton, N. J. 














NEW 
PROCESS 
PINIONS 


WATE R BU R Y & CoO « <i ea ot Noiseless, wear like iron and 
SWITCHBOARDS © PANELBOARDS © ARMATURE & FIELD COILS piers posters 


PAPER-INSULATED, LEAD-COVERED CABLES FOR TELEPHONE, TELEGRAPH, “,  meshwith - 9 , COMPANY 
LIGHT AND POWER "e pve P46 
For cat Use, new 


ESTIMATES FURNISHED ON SWITCHBOARDS FOR LIGHT AND POWER 
WIRE ROPE, MANILA AND SISAL ROPE 



































BARE and .INSULATED COPPER: WiREY 


va Galvanized Telegraph 
Lead Incased Cables i Wire' 


John A. Roebling’s Sous Co., Trenton, N. J. 


AGENCIES AND BRANCHES: NEW YORK CHICAGO CLEVELAND ATLANTA 
OAKLAND, Cal. LOS ANGELES PORTLAND, Ore. SEATTLE 











Minion Exennic Cope STAHDARDS 


“0. K.’ WEATHER-PROOF 
SLOW-BURNING WEATHER- 


york oir ¥ 











PROOF, AND IDEAL WIRE 


PRICES AND SAMPLES ON APPLICATION 


PHILLIPS INSULATED WIRE COMPANY 











Office and Factory, PAWTUCKET, R. I. 1900, : Pe 4 THE ELECTRIC CABLE CO. 











Manufacturers of 


IT WILE PAY Yoo 
MORE ABOUT WP SS is aguet 

ae -staecictnemngeed HI . |] Feit an hrmatae cos 

X Slow Burning : ; and Soldered Mesh Rail Bunds 





Weather-Proof 
B Siow-Burning Wire BRIDGEPORT, CONN. 
Successors to 


Samples will convince you 


National Electrical Code Standard pe gS ie 4 The Maguet Wire Company ‘ 
3 The Peerless Electric Company 





WIRE & CABLE COMPANY 


Bosto 
PAWTUCKET RHODEISLAND 3 Detroit, 213 Seteron Avenu 




















COLLYER INSULATED 4 iy Po New York Oftice, 17 Battery Place 

















